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Jornagn Akagemun Hayk CCCP 
1956. Tom 110, N 6 


MATEMATHKA 


A. 3. ABASALIBH JIM 


SANAUA AHPOPAKUWH B MHOFOCCBA3HON OBJIACTH 


(ITpedcmaszexo axademuxom H. H. Mycxeauueuau 15 V 1°56) 


| B Hactosileli craTbe JoKa3bIBaeTca cymlecTBOBaHHe pelieHHaA sajauy 
| upPpakwun sekTpoMarHuTHbIX KONeOaHUuli B NpoctrpaHcrBe Tpex Hu3MepeHul 
C HeCKOJIBKHMH pa3JeJIbHO pacCIOJIOKeHHBIMH BK JOUeHHAMH. TlocranopKa 
STOH 3aa4uH cofep2xKuTcA B (), re IpMBOAMTCH JOKa3aTeMbCTBO eMHCTBeH- 


HOCTH IPH % = 9, =...=6,=0. Cayyal ognoro BKsoveHua Opi pac- 
CMOTpeH B 3aMeTKe aBTopa (?). 


§ 1. Ilycrb B G6eckoHeuHom mpocrpaHctge Ty c 3JIEKTPOMarHUTHbIMH 
TIOCTOAHHBIMH £9, Uo, So MOMELLCHbI 7 Pa3seJIbHO paCHOJOKeHHbIX O6sacTell 


T; (= 1, 2,..., 1) © 9TeKTpOMarHHTHbIMH TOCTOAHHBIMH &j, Uj, 97, OPpaHn- 
WeHHbI€ = HeNepeceKalOWMMHCA peryJAPHbIMH 3aMKHYTbIMH TNOBepxXHOCTAMH 
Sj (j= 1, 2,..., 2). Ecau ucrounnk sekTpomarHuTHblx KoeOaHuit nomenleH 


B To, TO 3aqaya QuphpakuuH cBoOAUTCA K Caeyioueli. 

TpeOyeTcA onpeqeiuTb KOMMJI€KCHBI€ BeKTOPbI 9JIEKTpHYeCKOH H MarHUT- 
HOH HaMpAXeHHOCTH 3/ieKTpOMarHuTHOrO Hon E u H, yqopsersopsionue 
yCJIOBHAM 
Ano, + ie; 

c 


veh id 5 Ge beac, rotE = —“H; 
div E.= 4np,; - divH=0 Bs EG =0,,1, 21, n): (1) 


(Es)o =(Es)j3  (Hs)o = (Hs); Ha S; (J = 1, 2,..., 0); 
2 — ik, E = e!*ro (r): = — ik, H = e'*’o (r+) Ha OecKoneuHocTH. 
ipneeEG, (WV) = GM G15; GoW) = 07M © TG =41--2...., n);.G — sanan- 
HbIM BEKTOP, XapaKTepH3yIOU[MH MCTOUHHK, HelpepbiBHO Audppepenuupyemblit 


il 
WO BTOpOro NOpAAKa BKMOUMTEIbHO; ~Po(M) = —p, MET ; po(M) =0, MET 

0 

: € . 
gly 2; ol); a(p = — —_—_*—__ div G)— OObeMHAA MVJIOTHOCTh 3V/IeK- 
470) — fey 

TPHYeCKOTO 3apsxjla, TakKe 3ajlaHHadA U HeMpepHIBHO Audipepenuupyemaa Ppyu- 
KUMA; © HW C—COOTBeTCTBEHHO, YacToTa KOJIeOaHHH HM CKOpPOCTb cBeTa B 
nycrote; (Es)o, (Hs)o Hu (Es);, (Hs);— COOTBeETCTBEHHO, IIpegqesbHbIe 3HaVeHHA 
KaCaTeJIbHbIX COCTaBJIAIOULMX BeKTOpoB E u H u3HyTpH HW H3BHE Ha NOBepXHoO- 
¢ ore jj 4 ty 0; 
cTm S;; f — paquyc-Bextop; ro(r?)—>0 mpur-—> oo; ke ke SS ee 


Mii OL p= 0. Ie Dee. 1, n) — KOMIIJI€KCHOe BOJIHOBOe FHC. 


Mp: 6yfeM Mpeqnosaratb, TO pH ky KomMeKcHOM G 4M p — orpaHnuex- 
Hble (byHKUHH, a pH ky eHCTBHTeJIbHOM — JIOKaJIbHbIe CyHKUHH (T. e. 
OTIMIHbI OT HYJIA JIMIUb B KOHeYHOH uacTu T,). 


§ 2. Ecnau pj =1 (j =0,1,..., 7) mw pewenne 3aqauu (1) Oyfem uckaTb 

B BUJe 
Heaton, (2) 
E= grade + —F, (3) 
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rye F — BekTopHblii MOTeHUMas, a © — CKaJIAPHbIM MOTeHWMa NOJA, CBASAH- 
Hble MEK Ay CcoOoH ycuOBHeM 


4 c 
Ci viee = iP (4) | 

To 3ajyjaua (1) (Tak 2%e, KaK B Hallie paOore (*)) CBOAUTCA K AByM cJlejyto- 
IMM rpaHHUHbIM 3ajjauaM. | 

ja F wajyjo peviuTb 3aqayy: 
AF +#F=—=G@ 8 T,; AP MEFE0 5 T; G=1,2)....n); 
(Fs)o =(F sy (rots Pg irots F); aS; (pS 192, AR); (5). | 
x — ik) F = e‘e’o(r4) na OeckKoHeuHOCTH. | 
Jia © HafoO peliHTb safayy: 


4 . 
Ae +tkio = ea BT, Ae tho =— 028 TG —1, 2, 4,03 


0p \ _ (0% ee ; 6) | 
5),-(), 01.2.0) | 
— ikyp = e'*'o (r+) Ha OecKOHeUHOCTH. 
Ec Halijem pemenua 3ayqau (5) u (6), yqoBmerBopsxioulue ycopnio (4), 
To H uw E onpegesatca no dbopmysiam (2) u (3). 
§ 3. Herpyguo y6equTpca, uTO ycnoBuam (5) u (6) yqoBmeTBopsioT, 


cooTBeTCTBeHHO, F(M) u o(M), aBsaatoujMecad pelieHHem cylesyrouleH CHCTeMbI 
Harpy2XKeHHbIX HHTerpaJIbHbIX ypaBHeHHH THNa MpeyrombMa BToporo poja: 


eihkor(M, N) 
r(M, N) dt + 


F(M) =~ 5 ga) F(N)° 
ipa ie 


j 


; ei kor(M, N) 
+5 (@—#)\ 9(V) nN) a a8 +4(M), 
| 
: me 7 
a ae yas ¢ 00) Sa ay wt ; 


NV r) eihor(M, N eikor( 
~ (ein g | Fe nN) Sonny Ax} + LM) 


J Sj 


(M)=h, MET); k(M)=h, MET; 
k2(M) =1/.(k5 kj); MES; 


rl oikor(M, N) 
#(M) =—\ GN) Say ew, 
To 
4 eikor(M, N) 
L(M)= +) \aR0N) 


dSyn 


n 
— r (Mf, N) 


gikor(M, N) 


7, Wy ON 


1S; 
T 
F, 4 G,—npoexunu F u G Ha BHyTpeHHioIo HOpMasb Sj. 


Oopemnnie WHTerpasibl 10 T>) B (7) CyllecTBYyIOT, Tak kak G up orpann- | 


veHbl H Im&y >O0. [pu ky elicrauTenbuom G u p — noKanbHbie ein 
§90 


MoxHo oKa3aTb, uto F vw 9, onpesenenubie 13 (7), YAOBNeTBOpsAIOT H 
ycuIOBHto (4). 
TleiictautesbHO, U3 NepBOro ypaBHenust (7) HuMeeM: 


é »iRor(M, N) 
divF (M > (k2 — k2) i) div F (NV) aay dew + 
Cc 0 eiRor(M, N) pikor(M, N) 
+a) 7 Preain (\) aawy Sw 


j Sj 
ikor(M, N) be dnc, — ie, | yet N) ie 
Fu toi) baa TV oe od 


| Gn (N) 


c (ki — ke) 3 CEq 


j 


Orcioja H U8 BToporo ypaBHeHua cucTembI (7) TNosyuHM 


div F (M) ——#?(M)¢(M) = 


Hl Lt ikor(M, N) 
i= . 
uuu 
s fe ikor(M, N) 
®(M) == > (#—*)\ OW) Say aw, (8) 
jE Tj : 


rae ®(M)=divF (M) — = #(M)e (M). 


Jlna ypaBuenua (8) copaBeqmuBbl IBe TeOpeMbl. 
Teopema |. Bcsxoe pewenue ypaeHenua (8) yOoenemeopsem YCACBUAM: 


A® + BO = 0 6 Ty; ADD = 0 6 T;; 


(D)o = (®);; (sr) = (5), Ha Sy; (9) 
aw 0 J 


oe ikyD = e!''O (r*) na OecKoHe4Hocmu. 


O6pamHo, éecaKoe pewenue sadauu (9) npedcmaeumo 6 eude (8). 

Teopema e Sadauwa (9) umeem moroko KYyAeeoe pewenue Ona <atwbozo 
ea, 1, 

B cuay eee 1 u 2 ypapHenue (8) uMeeT eHHCTBeHHOe pemenne 

M)=0. Cnegopatembuo, B T; 


div F (M) = = #(M)¢(M). 


Hrax, Mexyy 3agqayeH (1) uw cucremoH (7) uMeeTCa B3aMMHaA 3KBUBa- 
J€HTHOCTb. B YacTHOCTH, OfHOposHad 3ayaua (1) IKBUBaJIeHTHa COOTBET- 
CTBYIOIWeH OAHOPOAHOH CHCTeMe ypaBHeHHH (7,). 

§ 4. Ilyeth MET). Hana uccneqopanua cuctempr (7) WpecTraByM ee Tak: 


F(M) =\F(W)K.(M, Misa (N) nN) Ky (M, N) dS + 4(M), 
T 
¢(M) = ee wen +e (N)K3(M, N)dSv-+ (10) 
+\ FW) Ka(M, N)dSy + Ly (M), 


S 
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rye T—coBokynHocTb o6sactelt T,, T2,..., Tn; S— COBOKYNHOCTb MOBepx- 


HOCIM Si.105, con. 
p2— p2 ,ikor(M, N) Cc (2 — R2) ,ikor(M, N) 
ane @ 2 4 J 0 ee: é 
K,(M, N) = Ar r (M, N) ;K2(M, NV) = 4riw (MIN) = 
ki — ke a aa N) K (M N) = io (ki — Ro) eihor(M, N) : 
ank®, Ony\ r(M, Ny]? 40? arch? 7 (M,N) ” 


K3(M, NV) = 


(10) ecrb cucTema HarpyKeHHbIX HHTerpaJIbHbIX ypaBueHuh DpegzroubMa. 
K cucreme (10) npumenuma TeopHa DpeyrombMa (cM., Halpumep, (*)). Kak 
M3BeCTHO, uid (1) uMeer MecTo TeopeMa efMHcCTBeHHOCTH (3, +). CueqoBaTeuIb- 
HO, B CHJly 9KBMBasIeHTHOcTH (10) wu (1) ofHopoqHaa cucrema 


M) = \F (W) K,(M, N) dey + \2(N) 0 (N) K,(M, N)dSy = 0, 
S 


(10,) 
o( M) =\9(N) K,(M, N) dew +\9(N) Ko(M, N) dSw + 
it AY 
+\ Fa (N) K,(M, N)dSy =0 
S 


He MMeeT pelieHHA, OTMHYHOTO oT HywA. TakuM oOOpa30m, cHcTema (7) pa3- 
peluuMa Wit su0O0H MpaBok uacTrH, H TeopeMa CYyLIeCTBOBaHHA JjOKasaHa. 
TOHMMCCKHM =HHCTHTYT HH2KeHeEpoB Iloctynuso 


2KeJIeSHOMOPORKHOrO Tpancnopta 10 V 1956 
um. B. VW. Jlennua 


UMTMPOBAHHAS JIATEPATYPA 


1 A. H. Tuxounos, A. A. Camapcxkunit. Ypapnenna mMatematuyeckol gu3nKu, 
1951. ? 71. 3. ABasamsBuan, JAH, 82, Ne1 (1952), *® B. HW. Cmupuos, Kype 


BbicWeH MaremaTuky, 4,1951. * 7.3. ABasautBuan, Tp. TOusmucck. matem. uxcr., 8, 
109 (1940). 
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ioxrnagn Akagemun nayr CCCP 
1956. Tom 1410, Ne 6 


MATEMATHKA 


tO. M. BEPESAHCKHH 


OBOBUIEHHE TEOPEMbI BOXHEPA HA PAS3JIO)KEHUA 


MO COBCTBEHHbIM ®YHKUMAM YPABHEHHM B UACTHBIX 
MPOHSBOHbIX 


(IIpedcmasreno axademuxom H. H. Bozonmboeum 6 VI 1956) 


MspecTHo, uro Teopema Boxuepa 06 uHTerpasIbHOM lpeycTaBseHuH moVI0- 
2KUNTEJIbHO-ONpefeIeHHbIX CPYHKUMH MoOxKeT ObITh OOOOMLeHA Ha TOT cuyyali, 
KOrla POwJIb SJIEMEHTAPHbIX MOJIO%KUTCJIbHO-ONpPeeCHHEIX CYHKUMA urpalor 
He e4*, a COOCTBeHHbIC PYHKUHH OObIKHOBCHHDIX uPppepeHUHaJbHbixX ypaB- 
HeHHiH. Ileppbie pesybTaTbl B STOM HallpaBJeHHH Jia ypaBHenua Wrypma— 
JIMyBuIA ObWwIH MONyYeHbI Mp NMOMOMLM TeOpHH HOPMHPOBaHHBIX KOVIEL 
A. A. Tlop3snepom (1) (cM. B cBxA3H C 9THM TakxKe (7 4)). OcHOBHbIe pesyub- 
TAaTbI JIA OObIKHOBCHHbIX AuPepeHUMaJIbHbIX YpaBHeHHH ObIJIM yCTAHOBJIeHbI 
M. T. Kpefnom (°) mpw nNoMOULH MeTOqa HampaBJAlollux cyHKUHOHaJOB. 
B sToH 3ameTKe 6yjleT MOKa3aHO, Kak Teopema BoxHepa Moxer ObITb 06006- 
uleHa Ha ciyuaH COOCTBeHHBIX (PYHKUHH ypaBHeHHH B YaCTHbIX MpOH3BO]HBIX. 
TlomyyeHHaA o6mlad TeopeMa, B 4aCTHOCTH, COJepxKUT COOTBETCTBYIOMIHe 
pesybtaTpr pador (1,°) (qua WocraTouHO riaqKux KoOspPuUHeHTOB). Xo jo- 
Ka3aTeJIbCTBa IO CYHLeCTBY TaKOM 2%e, Kak H B (°), OMHaKO BMeCTO MeTOa 
HallpaBJIAIollHxX CYHKUMOHAJOB 3[eCb CYUIECTBEHHO IIPHMeHAIOTCA pvembl, 
pasBHTbIe B HallleH 3amerKe (°). 

1°. Ilycrb G— Koneynaad usu GOeckoHeyHad OG6macTh n-mepHoro (n > 1) 
WpocTpaHcTBa ¢ KyCOUHO-rslaqkoH YTpannueH; G Mower cCoOBMalaTb TakxKe HU 
¢oO BCeM TIpoctpaHcTBom. PyuKunio f(x) (x EG) Oyqem HasbIBaTb (MHUTHOH, 
eCJIM OHA aHHYJIMpyeTcA B OKpecTHOCTH rpaHHubl G uv, ecuw G OeckoneuHa, 
BHe He€KOTOPOH KOHeuHOH OOacTu. PaccmoTtpHM B G Boodle TOBOpA Hecamo- 
CONpAKeHHOCe AuPpepeHuvabHoe BbIPAarKeHHe 


s gtvtethn 
Liff=Leffl= sy Any Ry (x) ; Ren (1) 
0<R,+)--+h p< Oh pes 40%, 


© KOMIVJI€KCHO3HaUHBIMU KOappunveHtTamu; L’ 6yyer OOo3HayaTb CompAxKeHHOe 


k L ppipaxenue, a L — Bbipaxenue, Womyuaemoe u3 L s3amenoli Koappuuu- 
€HTOB Ha KOMIIJICKCHO-COIpsAXKeHHEIe *. 

HenpepbipHoe movoxKNTeMbHOOMpeseneHHOe sampo Y(x,y;4) (x, YEG), 
3aBHCAllee OT BelleCTBeEHHOrO MapameTpa i, OyeM Ha3bIBaTb 3JICMCHTaPHbIM, 
e€CIH TO KaxKJOMY H3 TepeMeHHBIX X HY OHO f pas HenpepbiBHO Audpepexun- 
pyemMo 4 yfoBmeTBopser ypaBHenuio L,[b] =A», a snauuT, u Ly[b] = AY 
OcHOBHOH ABAAeTCA Cleqyloulad Teopema. 


* Eciuw cTapmiue KospuUHeHTbI ae hn (x) ky +:+-+, =r) pelllecTBeHHbI, TO H3 


gnmunTHuHOcTH L ce AyeT QJJIMMNTHIHOCTb eZ OTMeTHM, YTO TIpeANOMO7KeCHHE 00 3IMOTHU- 
HocTH eggs NOBHAHMOMY, HecylUlecTBeHHo. 
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Teopema. Jaa moeo «umo6bol HenpepoleHoe noaooicumeroHo-onpedeneHHoe 
adpo K(x, y) (x, y€G) Oonyckaao npedcmasaenue 


K(x, 9) = \ 9(%, ido), (2) 


a 


20e Y(x, y; 4) — HeKomopoe cemeticméo AACMeHMAPHOLX NonoowcumeNbHO-onpede- 
AeHHbIX NOP, a p(k) —NeyOolearowan PyHKyuA, NeOOXCOUMO U OoCMamo4HO, 


umobol eolpasceHue L' Obla0 apmMumo6oO 6 CKAAAPHOM NpouseedenuU 


(far =\\ K(x, FW E@ dedy, (3) 


GG 


m. e. umo6o. <L’f, g> = <f, L'g> Oana s06eix Qurnumnolx fr pas HenpepoleHo 
Ouggepenuupyemolx f u g. Ecau K (x, y) no Kaocdomy us nepemMeHHolx X U Y 
r pas HenpepoleHo Oudqdepenyupyemo, mo apmumoseocmo L’' aKeueanenmuna 
paeencmey 


Le [K (x, y)] =LylK (x, 9] (*, y © G). (4) 


2°. HerpuBuaibHolt YaCTbIO TeOPeMbI ABJAeTCA JOKAa38ATebCTBO ocTaToU- 
HOCTH; 9TO JOKa3aTeJIbCTBO G6yyeT HaMeueHO HeCKOJIbKO HwKe. Cehuac Mb} 
MOKaxKeM, Kak H3 CpOPMyJIMpOBaHHOH TeOpeMbl BbITeKAaIOT HEKOTOPbIe H3BeCT- 
HbIl€ pe€3yJIbTaTbl. 

!. Wonoxum L[f}=tdj/dx, .C = (1, i {l= ck == 4;)-, ALY CLB, ae 
(—2l1<x<2l) HenpeppipHa, mupuyem sagpo K(x, y)=k(x—y) (x, yEG) 
NOJOMKUTEIbHO-oONpefyeteHHo. Ecau k(x) WononHuTenbHO AudpepeHunpyema, 
TO BbINOJHAeTCA (4), B OOWLeEM CJIyUae BbITIOJIHCHO YCJIOBHE 9PMHTOBOCTH JIA 
L’. Takum oOpasom, AIA apa k(x—y) cupaBeqMBO Mpeycrapsenue (2) 
C COOTBETCTBYIOWLUM CeEMeHCTBOM SJIEMCHTAPHbIX NOJIOMKUTEJIbHO-OMpPeeJICHHbIX 
amep p(x, y; A). imeem ib, = Xp, — ij = hb, nostomy 9 (x, y; A)= (0, y; A) e* = 
= (0, 0; A) eA O—-» (x, y€G). Tlogcrapiaa sTo BbIpaxeHHe B (2), O6o3Hauaa 


loo} 


ds (hk) = ¥(0, 0; A)do(A) uw nonmaran x —y=t, nonyaum R(t) = \ ef da (X) 


(t € (— 21, 2l)). Takum o6pa30m MbI NowyuHsH TeopemMy boxuepa (ecm 1 = oo) 
usu Teopemy M. I. Kpelha o mpososmKeHHM NO0%*KHTebHO-OlpeeeHHbIx 
(byHkKuu (ecm 1 < oo), 

2. Ilonaraa L [f] = dj/dx, G = (—l,, l,) (0< 4, 1, < 00), Mpuyem kK Teopeme 
C. H. Bepnuiretua 06 a6couo0THO MOHOTOHHBIX (PyHKIMAX. 

3. Boo6ue B cryuae OObIUHBIX MPOH3BOAHBIX MpeycraBseHHe (2) MOXxHO 
BHJOH3MEHHTb CJIeAyIOULMM O6pa30M: O6o3HauHM epes x; (%; A) (j =0,1,... 
..,f—1; x€G90) dynq_amentambuylo cucTemy pelwleHHu ypaBuenua L [ujJ= 

k 


d 
=U, YNOBJIETBOPAIOMLMX HavaJIbHbIM yCJOBHAM ah ki (353, 1) cep == Oph eetS 


Kak £,[b] = Ad, Ly[9] =, TO, BbIpakaa \ yepes yx; (x; A), TOMyUHM 


t1 
Oy MPR Pome OL aniiicos 
BOHN Dr Saye (Os 05 Nx (45) xa WED). 
a 
Iloqcrapas 2TO BbIparkenue B (2) u O6osHauasd d3jp (A) = 7 tb (0,0;A)do (A), 
“oy 
novlyuHM 
jm Hs Boe’ 
Ki n= \u@ dmb DdenW (, ¥€O), (5) 
»R=0 “yo 
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T. €. Mbl MIpHXONMM kK = mpeycraBnenuam Tuma npeAcTaBsennl pador 
‘M. IT. Kpetina (5). 

CAydae HaJlOKeCHNA JONOHUTeIbHBIX yCOBHH Ha apa K(x, y) komu- 
yecTBo (byHkunli y; B (5) MoxerT OBITD yMeHbueHO. Takast cuTyallua uMmeer 
MECTO B Cydae NONOKHTEbHOH ONpeeseHHOCTH OTHOCHTeBHO onepaTopoB 
o6oOulenHCro cyBura (1). B stom cmyyae aqpo K (x, y) yerHo no KaxyoH u3 
TIEPeMCHHBIX, H MOSTOMy HeYeTHBIeE pemeHua y; U3 MpaBoli uacru (5) BBI- 
TMayaror. 

Hametum JlokasaTeiberBo JocraTounocru B Teopeme. 


- 3. PaccmorpuM rutbOepToso mpocrpancrso ), ABJAIOILeecsH MOMOHeEHUeM 
HENOJHOrO YTHJIbOepTOBa MpocrpaHcrBa, cocraBseHHOrO 43 Hel pe pbIBHBIX 
aHHYJMPYIOWWHXCA BHE KOHEYHBIX OOsacTeli dyHKunii f(x) (x €G) co CKanap- 
HBIM MpousBesennem (3). Yepes w, (&) (x, €€G) Syqem oOo3HayaTh TakHe »Ke 
(PyHKUHH, Kak H B (6), yMHOXKeHHBIe JONONHHTeIbHO Ha XapakKTePHCTHYECKYIO: 
n 
yukunto Q(&) o6acru G; Dj =~" I. Kak 4 B ($), merko noKasaTb, 
See 


4TO BCAKHH OrpaHHveHHblli wHHelinbI onepatrop C Bp § HOonyckaeT mpeyctas- 
JIeHHe 


<Cf, 2 = \\ (Cay, > (Df) (y) (Dg) (x) dx dy, 


rye [| 4 g PuHUTHBI MU A pas HempepHIBHO AudpepeHHpyempt. 
F Tlycrp A —HekoTopblii spmMuToB onepatop B §; Ej’ — pasnomenne eqn- 
HHIbI, OTBEUAaIOIlee CaMOCONpAxXeHHOMY paciuMpeHHio B* onepatropa A, Bo3- 
MOXKHO, C BbIXOJOM B GOovlee luMpokoe MpoctpaucTso $*. Tak xe, Kak HB (°) 


» 


MOXKET ObITh HOKA3AaHO, YTO CYMLECTBYIOT MO/1O%KUTE/bHO-OnpeeJieHHpIe Aj\pa 
0 ch) = CEx try, Ox HM E(x, y3)) (x, y€G;—o <h<oo) u orpaHu- 
JeHHad HeyOplBalolulad dpyHKuHA p(k) (— oo << oo) Takue, uTO Ja sO6oro: 
SOHeYHOrO HIM OecKoHeyHOrO uHTepBaia A cnpaBeqHBO papencrso [lapce- 
3alA 


(EX f, a> =\ ds {\\ Oe, ys) (DP) W) Day ae dy | = 
A GG 


=\ {\\ FG, 95) (DA (y) Dg) Cae dy | do (2), ) 
GG 


A 


ye f U g—mo6nie n pa3 HenpepbIBHO Auddepenunpyemble (pHHUTHBIe (yHK- 
qu. IIpw kaxjom 4 sqpo O(x, y;4) HempepbIBHO OTHOCHTeIbHO (x, y), a 
apo ‘W(x, y;) cymMupyemo c KBafpaTOM OTHOCHTeJIbHO Mepbl dx dy B KaxK- 
JOH KOHEYHOK OOacTH u3 G X G. Tlouru Aa KaxJoro 4 (OTHOCHTebHO do ())) 
1 MOUTH JIA KaxKOrO Y ClipaBefJIMBO PpaBeHCTBO 


( W (x, y;)) (D(A — hE) u) (x) dx = 0, 
G 


ye u— m00an *byHKuuA u3 OOacTH onpeyeneHua A Takax, uro (A —)E)u 
DHHUTHa Mf pas HenpepbiBHO yUuddepenuupyema. AHanoruyHOe paBeHCTBO 
iMeeT MeCTO HM IO Y Ip (PHKCHPOBaHHOM Xx. 

4°, PesysbTaTbl Wpefbiyulero MyHKTa MOXKHO MpHMeHHTb K TOMY C.ly4ato, 
orga Af =L’{f], rae { —(cbunutnaa r pa3 HenpeppiBHo Aucpepenunpyemas 
yyHKIHA. B cuy ycnoBus TeopemMbl ONepaTop A 9PMHTOB, ero jetpeKTHbIe 
Mca, BooOule TOBOpA, pasiMuHbI. Tak kak yudepeHunaybHoe BbipaxkeHHe 
7 9301MTITHYHO, TO, IPpHHHMaax BO BHUMaHHe, TO OOOOmeHHbIe pelleHHa 
JIIMMITHYeCKHX YPaBHeEHHH SABJIAIOTCA OOBIYHbIMHM PpelICHHAMH, MOXHO ]O- 
a3aTb Cylefylollee yTBepxKeHHe: a 


ITycme n>2 u Kancdvuk Koadpuyuenm Ap,,..., hy (%) eolpancenus (1) Henpe- 
poleHo Ougddepenyuupyem p+ky+---+kha, pS>2n-+yr, pas. 
Cytwecmeyem sOpo 1 (x, y3 2) (%,yEG;x-Ay;z2 ne npunadnrestum cnek-, 
mpy B*), p pas Kenpepoleno Ougpepenyupyemoe OMHOCUMeALHO COBOKYNHOCMU 


nepeMcHHolx Xx U Y U UMerLYee NDU X = Y OCObeHHOCM\’ NnopsAOKA Sree | 
ede 


(1 >1r), nopsdxa log|x—y| (n=) uUAu oepaHuueHHoe npu n<T, maKoe, 
amo Oana pesoarcenmo Rf onepamopa B* cnpasedaueo paeericmeo 


CREF > =\\ 10 9 Few ardy, (7) 


GG 


S 
ynkyuu. Cnpasedausot paeencmea L(y] — zy = oxy, Ly[y] — 27 = dxy. 
Cywecmeyem noumu Oax Kaoicdoeo k (omHocumenbHo do (h)) AOpO Y(x, Y;A) 
(x, yEG; —coo<h<oo), p pas HenpepoieHo Oudqdepenyupyemoe omunocu-~ 
MeAbHO COBOKYNHOCMU NepemMeHHoIX X U Y U NnoAOICUMeAbHO-ONPedeACHHOE: 
makoe, umo Oan Ej} umeem mecmo pasercmeo Ilapcesaasn 


20e f U g—arl0bble OepanuueHHole paeHole HYyAIO 6Ne KOHedHOt obAaCcMU 


<Exf, a> =\{\\ 90%, 95 FW) BQ) de dy} do) (8) 


GG 


cb 


Oana makux ove f Ug, KaK U @(7), UAL AtOO0e20 KOHe4HOeO UAU OecKOHe4HOe 
unmepeana A. fopo Y(x, y3) yooeremeopsaem pasencmeam L,[v] =v 1 
Ly[¥] =A) uw Kak @ynKyua mouku (x, y, h) CyMMUpYyemOo OMHOCUMeNLHO Meprr 
dx dy do (h) @ KascOott KonedHOt Ob6nacmu. 

Ananoeuunoe ymeepxcdenue umeern mecmo u npu n=1*. 


5°. Tellepb JIerko 3aBepIHTb jjoKasaTebcrBo Teopempl. Tlonaraa B (8 
A =(—oo, oo), Halizqem 


oO 


\ K(x, FY) Ee) drdy =<f, >= | {\\ oe Fy) EE) de dy} do (W). 
G 


Soe GG (Q} 


YUNTHIBAA NpOH3BOJIbHOCTh f HM g HM HempeppiBHocTb K (x, y), 3aksodaeMm 
orcioqa, 4TO V(x, y;) CyMMupyema oTHOCHTeIbHO dxdydp(h) B Kako 
o6u1acTH Bujja A xX (—oo, oo), rle ACG XG xonegwna. Takum o6pasom, # 
(9) MO%KHO H3MCHHTh NOpAAOK MHTerpupoBanuA Tak, YTOOLI uHTerpupoBaHua 
no dx dy okasanocb BHewHuM. Bausy mpousBombHocru f u g orcioqa 6yreY 
CJEOBATb (2), uTO H WOKasbIBaeT Teopemy. 


6°. B 3gaksoueHHe 3aMeTHM, UTO, MOMb3YACb PaBeHCTBOM (6) Bmecto (8), 
MOXKHO JOKa3aTb aHaJIOrHYHy!O TeopeMy HW AVIA HedMMNTHYeCKHX udpepeH- 
IMaJIbHBIX BbIpaKeHHh L, pH 9TOM TOJbKO B MpescraBsenuu (2) aAqpC 
Y(%, ys) OyneT OSOOmeHHO cbyHKuueli. Ha coornercrsyoulux opmyupoB4 
KaX MbI 3/[eCb OCTaHaBJIMBaTbCA He OyJeM. 


(o\ ae) 


VMuctutyt maremaruku Ioerynuno 
Axaylemuu nayk YCCP 6 VI 1956 


UMTMPOBAHHASA JIATEPATYPA 


+ A. A. Tlop3anep, Martem. cOopu., 23 (65), Ne1 (1948). 2B. W. Iepuran, Yen 
MateM. HayK, 4, No | (29) (1949). %10. M. Bepesaucxuh,C. T. Kpetiu, Yup 
Matem. xypH., 3, N22 (1951). 410. M. BepesauncxKu it, JAH, 85, M1 (1952); 91, No 
(1953). °>M.T. K peu, JAH,53, Ne 1 (1946); 36ipH. npaub Incr. marem,. AH YPCP, Ne Ii 
1948), ®10. M. Bepesancxkuf, JAH, 108, Ne 3 (1956). 
ae ee, 

* Teopema B Tako xe POpMyAHpOBKe cnpaBeAMBA HM JA sAMMNTMUeCKHX onepaTopor 
® Ly, Ona B (°) He Oba MpuBemena H3-3a HeocraTKa MecTa. 


hy) . 


Hoxaage Akagemun nayr CCCP 
1956. Tom 110, Ne 6 


MATEMATHKA 


®. A. BEPESHH 


NPEXCTABJIEHHA KOMMJIEKCHBIX NMOJTYNPOCTbIX FPYNM JIM 
B BAHAXCBOM IMIPOCTPAHCTBE 


(IT pedcmasrzeno akademuxom A. H. Koamozopoboim 18 VI 1956) 


B HacTosmleli pa6oTe Nepeunc.isioTcA BCe, C TOUHOCTbIO JO 2KBHBaJIeHT- 
HOCTH, HeMPpHBOAMMbIe NpeAcTaBJIeHHA KOMMJCKCHBIX Mosynpoctprx rpynn Ju 
-B OaHaxoBoM MpocTpaHcTBe. OKkasbiBaeTCA, 4TO KaxKoe Takoe mpescraBienue 
MOxeT ObITb 3afaHO pH NoMoulM (bopmy1, HaligenHptx VW. M. Tesnpcbangom 
uM. A. Hatimapxom ('). OqHuM M3 OCCHOBHBIX HHCTPyMeHTOB, ynorpe6.1se- 
-MBIX IIPH JOKa3aTeJIbCTBe STOH TEOPeMbI, ABJIAIOTCA ONepaToppl Jlanwaca Ha 
rpynme W UX pafuabuble YaCTH, BbIyHCIeHHble B (?) *. [IpeycraBmenne g—> Tg 
Tpynnost G B 6aHaxopom mpoctpaHcrse B mbl Ha3bIBaeM HEN PUBOAUMBIM, 
eculH B B He CylleCcTByeT 3aMKHYTbIX HHBapHaHTHbIX OTHOCHTeJIbHO Tg nog- 


‘mpocrpaucts. Jipa mpeycTraB.eHHua (ey u TY) rpynnsr G coorsercrBeHHo B 
eee a cTpax B” yy B® mei wasprBaem, cnenya M. A. Hafimapxy (3), 9k Bu- 
‘BaJieHTHBIMH, CJM B NpocTpaHcrBax Bi Be CyLecTBY!IOT HHBapHaHT- 
Hbl€ MVIOTHbIe JJMHEHHbIe MHOrooOpa3sHa Bic BY B® < B®? uv ecan cyulect- 
ByeT 3€MKHYTbIli JIMHeHHbI onepatop P: BY -s B®, o6nagatomntt oOOpaTHbIM 
u Tako, ecru €€ BY, ro PTYE=T® PE. 

Huxe 6yfeT MOKa3aHO, YTO HeNpHBOAMMoe TpefcTaBseHHe NOsynpocrow 
Ypylnbl He MOXKeT ObITh 9KBUBAJICHTHO TIPHBOJMMOMY TIpeACTaBeHHIo 9TOH 
rpynnpt ** Tlostomy 3ajaya 06 onpeyesieHHH BCeX, C TOYHOCTbIO JO 2KBHBa- 
JICHTHOCTH, HeMpHBOAHMbIX NpecTaBJeHHH No/yNpocTbiIx rpynn B OaHaxoBoM 
‘MpoctpaHcTBe HMeeT CMBIC.I. 
~ § 1. Tycrs U c @ — makcumanbHad KOMMAaKTHad NOrpynia KOMMNJIeKCHOH 
‘mlouynpocroli rpynnpt ©; c — nenpuBogumoe mpegctapuienne U; x, (u) — xapak- 
Tep 9TOro lpescTaBJieHuA, YMHOKeHHbI Ha Pa3MepHOCTD. B pa6ote Toje- 
Mana (4) NoKa3aHo, 4TO ®uHUTHBIe (pyHKWMH x(g), OOaqaloulHe Tem CBOli- 


CTBOM, YTO x(g)= \ (gu) %, (4) duu = \ x (ug) X, (U) duu, oOpasyioT noj- 
KOJIbILO C MHBOMOUMeH rpynmosoro Kouba rpynne G. OdosHayum 9sTo nog- 


‘KONbUO Yepes Le. 
| PaccmoTpuM HenpHBOsuMoe MpefcTaBseHHe Te rpynust © B 6aHaxoBom 
mpoctpancrse B. Ilycrb T,—WHAyWMpoBaHHoe NpescraBsenve rpynnbl Mf: 


PaccmoTpum onepaTop P =) Tu, 4) duu. Jlerko noKka3aTb (*), uTo P ecTb 


collepatop mpoekTupoBanua Ha Tog_mpocrpauctso B, C B, oOslaqaroulee cue- 
jytoujumu cBofictBamu: |) B, 4HBapHaHTHO OTHOCHTEJIbHO T.; 2) pegacraBsenne 
rpynnpi U, uszyunpoBanHoe T, B B,, KpaTHO c; 3) npocTpaHCcTBo Be ABIAeTCH 


* Onepatopamu Jlammaca Ha rpynne Ha3biBaioTcA nuddhepenuHvasbuble OmepaTopHl, 

HepecTaHOBOuHble C JIeBbIMH MH NpaBbiMH CABHTaMH. PanuasbHoft uacTbio onepatopa Jla- 
0 

naaca A Ha3pIBaetca onepatop A, HHAYUHpORAaHHbIH CnepaTopoM A B mHoxectBe R yHK- 

uni Ha rpymme, MOCTOAHHDIX Ha KJlaccaX COMPAKEHHbIX 3JICMCHTOB. (OueBHAHO, TO 


MHoxkectso R HHBapHaHTHO OTHOCHTeNbHO A.) 
** Kak noKa3biBaloT MPHMepbl, JA HENOJYMpOCThIX TpyNM 9TO He Tak. 


2 3axas 843 897 


MaKCHMaJIbHbIM TIOJMPpOCTpaHCTBOM MpocTpaHcTBa B, 61a ,arolluM Ne pBbLIMH 


JIBYMA CBOHMCTBaMH. we 
Kak nloka3aHo B paOotax ToyemaHa 4H Harich-Chandra (4,5), HMeeT MeCTO 


culeytyrollee BarKHOe Mpeorx*KeHHe: 
I. ITpocmpancmeo B, KoHeLHOMepHO. 


Kak M3BeCTHO, C KaXKJbIM JIMHCHHBIM TipeACTaBJeHHeM PPyIitibl © cpBa3aHo 
IpeAcTaBeHHe KOJIbIla (PHHUTHBIX cbyHKUHH Ha rpynne G. (Oneparop, cooT- 


BeTCTBYIOWMH (byHKuHH x(g), paBeH T'x =\Tex (g) dug.) 


B (4) qoKasano, 4To ecau P—ompejeneHHbIH Bble OnepaTOp MpoeKTH-- 
popanua u x€L,, TO Ty = PT,P. Takum 06pa30M, ¢ KarKbIM HEMPHBOAMMBIM| 
mpeycrapienem rpynnpt © B OaHaxoBpom mpocTPancrpe B ecTecTBCHHbIM! 


o6pa30M CBA3aHO KOHeEYHOMepHOe IpefcTaBJeHne T, Konbua Le B lWpocrpaH-> 
crpe B,. Mmeror mecro culeqyiouue npesviowKeHHA O CBA3H MeK]y NpecTaB-- 


genuem Tg rpynnpt & wu nopoxjeHHbIM HM Tpeyctrapsenuem 7, KOJbUa La} 
Il. Ecau npedcmaeaenue Te epynne &, codepoauee Henpuecdumoe npedo-- 
cmaenenue c epynnet WU, Kenpugodumo, mo Kenpueodumo U NnoposicOeHHOe UM) 


npedcmaenenue Tx Konaoya L,. OOpamxHo: nycmoe npedcmaerenue epynnel G 


6 npocmpaucmee B maxko6o, 4mo nopooicdenHoe um npedcmasnenue Tx, KOAbY AS 
L. 6 B. Hxenpueodumo. Toeda npedcmaeaenue epynnot © 6 MUHUMAACHOM 
unNeapuanmnom noOnpocmpancmee B,C B, codepocawem B,, maksce Henpu- 
BOOUMO. 

III. Henpueodumole npedcmaerenun ce u die epynnoe. &, codepocauue? 
OOHO WU mo ove Henpueodumoe Nnpedcmasbrenue C epynno Ul, aKeueancHMHot 
mozda u MOAbKO Mozda, KOZ0a aAKEUBAAeEHMHO! NoposcOeHHole UMU Npedcmae- 
aenun Konoya L, (°)*. 

V3 sTux upeqmowenuii H H3 I BpITeKaerT: 

IV. Henpueodumoe npedcmaeaenue KomnaeKcHoti noaynpocmou epynnol 
6aHaxoeom npocmpancmee He moocem O6vlmbe aKeueaneHMHO NpueodumomMYy 
npedcmasbreHuro amo epynnot. 

Ham nonajoOurca TakxKe culeqyiomlee OOiee MpesviomeHHe: | 

V. Jlea Henpusodumole KONeUHOMePHoOle NPEOCMABACHUA KOACYA C UHGOAHO- 
Uuell AKEUBANEHMHLL MO2eda U MOALKO MoOeda, KO2OA PasHol UX xXapaKmepol. 

Xapakmepobl KOHeLHO2O 4UCAA NONAPHO He IKEUCANEHMHAOLX Wenpuscoan 
KOHEUHOMEPHOIX NpeOCMaBbAeCHULL KOABYA C UNGOAIOYUeLL AUHELIHO He3A6uUCUMOL. 

§ 2. PaccmorpHM onpeyeseHHoe B § | NoynpocrpanctsBo 5, npocrpaHcrTBa) 
B nenpuBogumoro upescraBsenua T, rpynnpt @. Breyem B B, Oasuc {Ep, c}. 
OOpeyuHeHHe BCeX O6a3HCOB, OTBeUaIOWINX pa3sMuHbIM B,, O603HayHM {Entel 


Tlycrs B—npocrpancrso suneituprx dopm Hwa B. Ouesnguo, uro B B cy-, 
WleCTByeT CHCTeMa BeKTOPOB {é,}, OHOPTOrOHaNbHaA K {é,}. 

Ilycrh x(g)—(bunntuaa dbynkuua na ©. Hasopem cure qom oneparopar 
T, B Npocrpauctse B cyMMy psja =(x) = Dee x), CCM STOT pay ab-) 


k 
coMOTHO cxoyuTcH. MuoKecrBo (pyHKUMH, JIA KOTOpPbIX ompefeeH (pyHK-| 


WHOHa =, OOosHauHM yepes L.Muoxecrso L He mycTo: M3 CKasaHHOrO BI 
§ 2 cnegqyer, uro upu mo6omc L, CL. 

Hz npeqsoxwenuii Ill, V (§ 1) Bprrexaer cneqyioulan «OcHOBHan Teopemak 
O XapakTepax»: | 

Teopema 1. J[ea nenpueodumoie npedcmaeaenua To u TY Komnaexc-| 
Hol NOAYNpOCMOU epyNnnel 6 OANAXOBLLX NPOCMPaHCMEAX dKEUeAACHMHOL Mozda! 
U MOAbLKO mMozda, KO2da paéeHol UX xapaKkmepvl. XapaKmepol KOHe4XHOLO UUCAA 


* Mpennoxenna Il wu Il] yoxasansr M. A. Hatimapxom (°) qua enyuas YHHTAapHEIX 
mpeactabenhit rpynnbt W) H JA KOueW, OTMMUHBIX OT KoubHa L,. Onnako nouTH Bce 


cojepxKallMecsh B (°) paccyxkKeHuaA MOryT ObITb MepeHeceHbl Ha paccmaTpHBaembiii HaMn 
clyuait. | 
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MONAPHO He IKEUBANCHMHOLX HeNnpueodUmMbLX Npedcmasrenuti AUMeLINO Ne3QA- 
6UCUMOL. 

Ilycrs B—mnpoctpaxctso neKotroporo upeacrapenun T, rpynnp © u 
B’ — B—nognpocrpaucrso Tapyuura (7). Paccmorpum BB’ onepatop Ta, 
cooTBeTcTByloulMi onepatopy Jlannaca A *. Jlonycrum, uro onepatop T, = 
=(A)E, rye E — equnuuupiii omepatop. B sTom cayyae, oueBuyHO, coor- 
BetcrBue A->A(A) ectb romomopdusm Kompua onepatopos Jlanamaca na & 
B Howe KOMIJ€KCHBIX wHce. Ipeycrapnenue T, MbI Ha3biBaeM B 3TOM culy- 
wae pe ACTABMEeHHeM, IpHHAAMeKaMUM TOMOMOpdusamy A(A). 
Tomomopu3M, KoTOpoMy npHHaqexuT xoTs Obl OHO IIpecTaBJIeHHe, MBI 
HaspiBaeM TOM YCTHMbIM roMoMop(pusmom. B jambHelitmem Bcerja paccmar- 
PHBAIOTCA JIMUIb AONYCTHMbIe romomop(pu3smpEr A— i (A), 

VI. Henpueodumoe npedcmaerenue KomnaeKkcnoti noaynpocmot epynner 
6 OaKaxoeom npocmpancmee éceeda npuHadaexum HeKOMOpPOMY 20MOMOp- 
@usmy A+) (A). 

Ilyctb x €L rakoii, wro Take Ax €L. B strom cayuae sp Tay = SPuk ab ge 
=(A)spT,, orkyya 

mt (Ax) =A (A) mx), (1) 

(1) ecrb cucrema ypaBHeHHi Jian ompelenenus xapaxtepa x. 


0 
VII. Cywecmeyem omo6pascenue x—>x mHoocecmea munumnelx Pynkyuls 
X(g) 6 mHODKeCMbO YHKYUL, NOCMOAHHOLX HA KAQCCAX CONPAINCEHHbIX 9NEMCH- 


2a 0 00 0 
moe, 0Oaadaroiyee Caedyroujumu ceoticmeamu: 1) (Ax) = Ax = Ax, ede A— 
0 


0 0 
paduanenaa wacme onepamopa Jlanaaca A; 2) x(x) = m(X), e0@ = — NeKOMO- 
“poll @ynKyuonan Ha mMoowecmee dbynKYyull, NOCMOAKHDIX Ha Kaaccax conpa- 


“OLEHHDLX 9NEMeEHMOG. 
0 
Hs VII u us (1) cuenyer, uro ctbyHKuMoHaT = yyoBserBOpser cucTeme 


ypaBHeHHit 
0 0 0 a OF ; 
| n(Ax) = (A) x(x). (1’) 
ABabli Buy onepatopop A yxa3aH (7). Cucrema (1’) Moxer ObITb IIpOHHTer- 
pupoBaHa **. OkasbiBaeTCH, 4TO OHA HMeeT KOHeUHOe UHCIO N(A) THHeHO 
0 


0 
He€3aBMCHMBIX pellleHHH, KOTOpble MoryT ObITb DpecTaBJIeHbl B BUC To. (xX) = 


= \ T;(g)x(g) dug, rae to. (g)— PyHKUMA, MOCTOAHHAaA Ha KJIaccaxX COMpsAxKeH- 
HbIX 9JIEMCHTOB. SHayeHHe (PYHKIUMH =(g) Ha rpynne  paBHo 
Sei st)+(o9, sf) 
To h — la ee ee . (2) 
“) J (t) 7 (t) 
B dbopmysie (2) t — amement asreOppi H-rpynns §, aABAIOWWMNCA Mpoo6pa3s0m 


3nemMeHta hE mpu KaHoHvueckKom oToOpaxenun H — S$; 0, 9€ H— Bextoppi, 

ompejesmnembie romomopdu3mom 4 (A), j (t) = j (4) — Hexoropaa cbyHkuna Ha J. 
TakuM OO6pa30M, MbI IpHXOJUM K Teopeme: ; 
Teopema 2. Xapaxmep nenpucodumoeo npedcmaenenun KomnaeKkcHou 

noaynpocmou epynno @ 6aKaxoéom npocmpancmee 3adaemca opmyaoti 


= (x) =\=(g) x(g) dug, 
* Onepatop T, onpewemsetca cnenyioulwM oOpa3som. MoxkHO NOKa3aTb, YTO OnepaTop 
ty deal R 
‘A ectb nomvHomM oT omepaTopos JIu meporo capura A= XP x; Xp, +... Ilycrp. 
Ty,— onepatop, cooTBeTcTByiollnh X; pu mpeqctapienun T,. 
L 


i, ..0bp 
Torna T= 2P 4 Tx, nie La 
1 
** DemieHHe aHaNOrHuHOl CHCTeMbI CM. B (°). 
oh 899) 


20e «(g) = LAot%o (PZ); To (G)— PyNKyuA, NoCMOoAHHAA Ha KAQaccaxX conpA- 
MCEHHOLX 9NCMCHMOB, 3AdaBaemasn MopmyaAott (2). 

V3 Teopem | u 2 Bplrexkaer: 

VIII. Ecau cucmema (1') umeem n(h) aunetiHo Hesaeucumblx pewlenuad, mo 
zomomopqusmy (A) npunadrescum ne Oonee n(h) NonapHO HeaKEueaNeHMHOLX 
HENPUBOOUMbLXK NnpedcmasBrenuli epynnet G 6 6aHaxoe6om npocmpancmee. 

§ 3. PaccmorpuM Ha KapTaHoBcKoli rpynne ) My bTHMIMKAaTHBHY1O (PyHKUIO 
a(h). B KaHoHWueCKHX KOOpAMHaTax Puck rer byHkuua «(A) MoxKeT ObITb 
mpeycrapuiena B Bue « (h) = e! lets, )+eetrs. 1], pyre o, p — NpOH3BOJIbHbIe 9VIe- 
MeHTbI KapTaHOBCKOH asreOppl H; o— 9s1emMeHT rpynnb! Beta S; g —nouy- 
CYMMa MOJIOMKHTCJIDHBIX KOpHeH asreOpp H. 

O6osHauum uepes I’ MakcHMaJIbHyIO KOMMYTaTHBHy!IO ourpyuny rpynnbt 
U. B jambuefiem mpegnomaraetca, uTo T= UA. | 

PaccMoTpHM ruvbOepTtoso mpocrpanctso Af, (dyHKUMH Cc CYMMUpyeMbIM! 
KBaypaToMm Ha U, yoBNeTBOpAIOMLMX ycnoBHIo f (yu) =a(y4)f(u), yET.. 
O6o3Hauum uepes 8 C & rpynny, asreOpa koTropoH mopoxkyeHa MOJIOKUTEMb-- 
HbIMH KOPHeBbIMH BeKTOpaMH. Kak mMoka3aHo B (1), mpeo€pa3soBpaHua B Hg, 
sajlapaemble (bopMyvioH Tyf=a(h)f(u*g), rae HED uuxgeEU, onpere-. 
JIAIOTCA H3 YCOBHA ug =A, Zuxg, Z€B, OOpasywr upescTaBseHHe rpynnbh 
®. TlomyyenHoe npegcraBeHve Ha3OBeEM 9ICMCHTAPHBIM Mpecras-, 
JeHHeM. 

IX. Kascdoe aaemenmapnoe npedcmasaenue npunKadaerxcum HeKomopomti 
2zomomopq~usmy A—>h(A) Konya onepamopoe JIanaaca @ noae cour 
4uCeA. 

B (") toKasaHo, ¥YTO XapaKTepoM 92JIeEMeHTapHoro mpescraBweHua, 3afa~ 
Baemoro (dyHkuneli «(h) = ef lets. A)+eete. 4] spnserca cbynkuua 4 (g) = 
= (jj) * Lei Ue sé)+(oe, s)], Orcioga nowyuaem: 

X. Ecau coomeemcmeyouwaa eomomoppusmy A-—>)(A) cucmema (1' 
umeem N(i) AUHeUHO HesasucUMbLX PeUleHU, MO IMOMY cOMOMOpdu3MYy NPL 
Hadnencam n(h) aremenmMapHoelx npedcmaésaenuli, xapakmepamu Komopoi' 
CAYIHCAM DYHKYUU To. (K), COpasyioujue Gasuc 6 Npocmpancmee peweHuti amoi 
cucme Mol. 

XI. Kascdoe asnemenmapxoe npedcmaeaenue uau Henpueodumo uau pac} 
nadaemca 6 NpPAMYIO CYMMY KOHe4HOeO UUCAAa Henpueocdumelx npedcmasarenut 
(Moc/IeqHHe Mbl Ha3OBeM HEN PHBOAUMBIMH YACTAMH 9IeMeHTapHor< 
mpeAcTaBsleHHs). | 

Teopema 3. Kaocdoe nenpueodumoe npedcmaeacHue KomnaeKcHotl noAy? 
npocmou epynnel 6 OaHaxo6om npocmpancmee sKeUeAaAeEHMHO HEeNnpueoOUmO! 
“acmu HeKOMOpPOZO aAeEMeHMAaPHOeO NpedcmaBAeHuA. 

M3 Teopemb 3 cuejyer: : 

Teopema 4. Kascdoe nenpusodumoe yxumapHoe npedcmaeaenue Kom: 


NACKCHOK NOAYNpocMok epyNnnol aKeuEaneHMHO COHOMY Us YHUMApPHELxX nped) 
cmaébAecHull, ONUCAHHOLX 6 (1). 


Ilocrynnac 
26 V 1956 


UMTUPOBAHHASA JIATEPATYPA 
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Hornuann Akanemun Hayk CCCP 
1956. Tom 110, NM 6 


MATEMATHKA 


A. B. BHWA3E 


K TIPOBJIEME YPABHEHHH CMELMAHHOrO THA 
B MHOFOMEPHbIX OBJIACTAX 


(IIpedcmaszexo axademukom M. A. Jlaspenmoeseim 15 V 1956) 


PaccMOTpHM ypaBHeHHe CMellaHHOro Tuma 
Au + sgnt-uy =0, (1). 


rye A—onepatop Jlansaca no npoctpaHcTBeHHbIM MepeMeHHBIM X,, Xo, ..-, Xn, 

O6osHauHM Yepes D o6.1acTb B MpocrpaHCTBe MepeMeHHbIX X,, X,..-,Xny t, 
orpanHyeHHyio Noycdepoh o: r?+4+22=—1, t >0 wu xapaxrepucruyeckumu 
BonyeaMu Ue: f=) —1]—-7, —1/,- <0 nk t+ p—0, that 0, 
re ee 

IIpocretitaa cMewiaHHad 3ajaua Id ypaBHenus (1) Moxer OpiTb MocTaB- 
JIeHa CJIEAYIOULMM OOpasom: TpeOyercaA ONpeeUTb PYHKUHIO U(X), Xg, ..., Xn, t) 
cO CBOHCTBaMH: 

1) wu aABaseTcH pelieHwem ypaBHeHua (1) B oOnacru D npu t 40; 

2) OHa HeMpepbiBHa B 3aMKHyTOH o6macru D; 


3) BCe YaCTHbIe MPOHSBOAHbI€e NepBoro NopsAyKa OT uU HelpepbiBHb! B D 
BCIOY, KpOMe, ObITb MOKeT, Havalla KOOpAWHaT WM MHOorooOpasni r= 1, 
me 06 fp 4/5 Lb —4/,5 

4) Ha o MH Ha Rk, OHA NPHHUMaeT 3ajlaHHble 3HaueHHA 


u=© Hao, (2) 
w=) Ha Ry (3) 


B cayuae, Korjja BeplivHa KOHyca ky, MepemelleHa OT Havasa KOOpMHAaT 
B oOmacTH r<l, t=O (*) B MpoBeseHHOH BbILIe NOcTaHOBKe, 3afaua MOXKeT 
OKa3aTbCA HEKOPpeKTHOH (MepeonpeyeeiHon). 

Ecau Y= 0, To uw AOCTHrHeET OTJMUHOFO OT HYJIA SKCTPeMyMa JIMUIb Ha oc. 
Orciofja OYeBH]Ha eMHCTBCHHOCTh PpelllGHHA NOCTaBJIGEHHOM BbILIe 3aqauH. 

Be3 orpaHHueHHaA OOULHOCTH, OYeEBHAHO, MOXKHO MoslaraTb, uTO o = 0. 

JloKa3aTeJIbCTBO CYUIeCTBOBaHHA pelleHHA MOxXKeT ObITh NpoBeseHo mpu 
MOMOULM OOpallleHHA JOBOJIbHO CJIOXKHbIX MHOFOMePHbIX OCOObIX HHTerpaJIbHbIX 
ypaBHeHHH MepBoro poOfa, ABJIAIOWJMXCA MHOFOMePHBIMH aHaJOraMH M3BeCcT- 
HbIX ypaBHeHuH AOena u Tuspoepra. 

IIpeqnosioxKuM, 4TO Y ABMAeCTCA 3aaHHOH jBaxK][bl HeEMpepbIBHO AUd«pe- 
peHUupyemoH (yHkuveH TObKO oT fr. B 9TOM Cuy¥ae eCTeECTBeEHHO HCKaTb 
pelleHve 3aauM B Ksacce pelleHul ypaBHenua (1), 3aBMCHILMxX TO/JbKO OT F 
u t. Odmlee pelieHve 9TOrO KsIacca B CJlyyae TpeX NpOCTpaHCTBeHHbIX H3Me- 
peHHH MMeeT BU ; 


ih, t) = —Re®(r + it), 10; (4) 
p(t (Prey oF, (ce —1y, £0, (5) 
rye ® — npon“3BObHaA Tomomopduan cbyHKuuA, a Fy u F',— MpousBoJIbHble 


BaxKIbI HeMpepbIBHO Audppepenwupyemble *yHKULHH. 
O6o3Hayum yepe3 D, u D, yactu oOmactH D, Qua KOTOPbIX, COOTBETCTBEH- 


HO, sta 0 snat.<.0. 
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B cuay ycnosua (3) u3 (5) nomyyaem 
FQ) =F 0(4=)—-F.(), 0<E<1. 


ip 1 
CeqOBaTeJIbHO, HMeeM 


fl t F 
ru (r,t) = SEES (FEES) — py (1) + Fa(r— 2). 


Orcioja 3akKJIIOUaAeM, UTO 


Oru (r, 0) Oru(t9) —. <4 1+r 
or | ot aes lu t r)e( 2 )]- (6) 


B cuny (4) dynxuna u*(r, t)==ru(r,t) rapMoHHuHa OTHOCHTeJIbHO Tepe- 
MeHHBIX f HW ft. OOo3HauHM Yepes v' (r, t) PYHKUWHIO, raPMOHHYeCKH COMNPsAKeH- 
HyIo c dbyHKunel u* (r,t) H yROBeTBOpsIoMly!Io yculopuio v (1,0)=0. Yuu- 
TbIBAA HEMPePbIBHOCTb YACTHbIX MPOH3BOAHbIX U, H Us IPH Mepexoye yepes 
OOULyIo rpaHnuy o6macreHh D, u Dz, B CHay ypaBHeHua Kom — Pumana 


u;—=— 0, Ha OCHOBaHHM (opmyu (6) 3aksOUaeM,. 4TO 
u(r, 0) —~o'(r, 0) = (1+ r)9(=$4), O0<r<l. (7) | 


B msocKocTH nepemeHHbIx r,¢t oOsacTb, orpaHwyeHHyto qyroh C: r? + 
+72 1 m orpeskamu OA: O<r<1l, t=0u OB: 0<i <1, r=0,.000-m 
3HauHM uepes T. 

Takum oOpa3s0M pelleHHe MocTaBJIeHHOH BbILWe 3aaun pesyUNpoBaHo K pe- 
WICHHIO SKBUBAJIeCHTHOH 3ajauM TeOpHu (pyHKUMH: HaliTH romoMopduyto B O6- 
aactb T PyHKIHI0 


O(z) =a (r,t) +iv(r,t) (z=r-+ii), 


YHOBJICTBOPAIOULyYIO TpaHH4IHbIM YCJIOBUAM: 


0, mae (uw —v')oa = (1 +r) o(=$*). 


ue 


2 
Pemenuue sToH SaylauH TMINeCTCH B ABHOM Bue 


ili ee ed 
ss Ces dar (Et) is t pany 
D — : \ ( | 1 ) : 1 
Saks WV ga AT ae) Teg ae 8) 
CyleOBaTebHO, HCKOMBIM peleHHeM B OGvIacTH D, sBsiseTcaA tyHKuA 


UT) as =i (ena) (9) 


Bpunciad sHavenua u(r, 0)==c(r), u¢(r,0)==v(r) u3 dopmyan (9), ana 
uckOMoro pelieHust B OOmacTH D, B cusy (5) GyyeM uMeTb 
r+t 

Qru (r,t) =(r + t)e(r +t) + (r—t)e(r—t) + \ Ey (&) dé. 


r—t 


B culyyae, Kora o mpegcrapaser co6oli nOBepXHocTS BpalleHHA BOKPyTr 
oc f, 3ajaya B TIpHBeyeHHow BbIWe MocTaHoBKe (T. e. Korya ) ABJIAeTCA 
(byHKuHeH TOJbKO rf) pesylupyeTca K paccMoTpeHHoMy c.tyyato pH NOMOULM 
KOH(OpMHoro oTOOparkKeHHA. 


SameTHM, uTO MpH n= 2, n>3 npwunHnMaspuble 3aTPpYHeCHHA HE BO3- 
HHKalor. 


Matematuveckuit nucrutyt um. B. A. Crexnopa Iloctynuso 
Akafemuu wayK CCCP 14 V 1956 


UMTMPOBAHHAA JIMTEPATYPA 


1M. H. Protter, J. Rational Mech. Anal., 3, 435 (1954) 
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VJornann Arkanemun mens cCcCcP 
1956. Tom 110, Ni 6 


MATEMATHKA 
B. M. BOPOK 
| O06 OJJHOM XAPAKTEPHCTHYUECKOM TG a NAPABOJIM4YECKHX 
CHCTEM 


(II pedcmas.reno akadenuxom A. H. Koamozoposotm 1 VI 1956) 


PaccmoTpim cucTemy 


Ou (x, t) 0, 

a =P lie lue, t), (1) 
et OO 0 OO, (X,\t) c= (0,, <>< aby); Pie x) — MaTpHila, 3JIEMeHTaMH KO- 
TOPOH ABJAIOTCA MOMMHOMBI OT O/OX C NOCTOAHHBIMM KosdunHeHTamn. 

) Ilycrb ),(s),..., (Ss) — XapakTepucruyeckue KOpHH MaTpHubl P(s) u 
| A(s) = max Red, (s) (s = o + ix). 

<< 

, Cuctema (1) HasbiBaeTca napadomuyeckol (1), ecm 

| A(s)<—C,|ol?+C,, C,,h>0. (2) 


Jina cuctempl (1) crapurca s3ayaua Kou, T. e. ulleTca pellenHue cucre- 
MbI (1), yOBJeTBOpAIOWee yCJIOBHIO 


Wey Wy (0). (1a) 


B (1) ycraHoBseHo, 4YTO KaccOM KOppeKTHOcTH 3ayauu (1)--(la) yaa ma- 
padoMyecKOH CHCTeMbI, yOBJIeTBOpAiolWeH ycuoBHIO (2), ABJIAeTCA KsIacc Sp 
Bcex (yHKUHH u(x), YAOBJeTBOpAIOMMX MpH sm00OM ¢ >O0 HepaBeHCTBy 

|< Ce”, rae p= a, rea 
¥— pO] CHCTeMbI, Py — IPHBeJeCHHbIM MOPAOK CHCTeMBI. 

Teopema 1. Ecau cucmema (1) napaboauueckan u uo (x)€Sp, mo pe- 
denue sadauu (1)—(la) npu t >0 seanemca qbynKyueli Henpepoleno Oud- 
qgepenyupyemoti (u Case CKOAbKO YeoOHO pas). 

ToxasatTembcTsBo. Paccmorpum matpuuy Q(s, t) = e4?5); B (1) ycrTa- 
HOBJIeHO, UTO 


npn v< 0, p= mpH vy >0O; 3yecb 


Cy) <1 Q(5, f) Il CR (s) ef; (3) 


C3, C,>>0; R(s)—mTomHHom. Peutenne 3aqauu (1)—(1a) Moxer ObiTb 3anu- 
caHo B Bue (?) 


u (x, t) = Q(G, t) # U(x) = G (x, t) # Uo (x), 


rye Q(s, t) = G(x,t) — mpeodpasopanve Dypbe matpuubl Q (sg, f). 

B cuay Hepasencts (2) u (3) npw t >0 aasementhr marpuubt G (x, f) 
ABNAIOTCA OecKOHeYHO AudpepenuNpyembiIvu TO xX dyHKUHAMH, Mpuyem (?) 
|| G(x, t)|| < Age-2""; ananorugno, |G) (x, t) || < Ame—Bm'*?; Am; Bm > 9; 


m=0,1,2,... Tlostomy pyuKuna u(x,t) = \ G(x —&, 1) Up (6) dé oKas3bl- 


—©o 
BaeTca SeckoHedHO AuddbepeHuupyemol no * mpH mo6om t > 0. 
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Teopema 2. Ecau omxocumensxo cucmemot euda (1) useecmHo, 4mo: 
a) sadaua (1)—(la) Ora Hee Koppexmna 6 Hekomopom Kaacce dynkyud M, 


CODe PIHCAWIEM BCE O2PAHUYEHHbIE AOKANBHO CYMMUPYemole MYHKYUU, M. e. Ons | 


Aobotl Uy(x)€M cywecmeyem oOKHO U moabKO OCOHO peweHue u(x, t)EM 


u u3 moecd, 4Mmo NOC NCOOBAINEALHOCINb Uok (x) — 0 PQAbHOMEe PHO HA AIOOOM KOM- 
h+ co 


nakme u oepanuueHa paeHomepHo Ha écetinpsAmoti, caedyem, umo Coomeemcm- 
eyroujaa nocredosamenbHocmb pewenuli Ux (x, t) ee 6 mom oe CMObICAe; 
ho 


6) pewenue u(x,t) sadauu (1)—(la) ecmo pynkyua HenpepoleHo Ougbqbepexr- | 


yupyeman npu zmobom t >0, mo cucmema (1) napaboaureckaa. 
Joka3atembcTBo. M3 ycnopua a) TeOpeMbl  BbITeKaeT, TO 
lQ(s, t) I< Cs,(1 +] e|)"; Cs>>0; m>>0 (goKasaTempcetBo stToro (paKTa 
aHaJIOrHUHO, C COOTBETCTBYIOWIMMH YIpOUleHHAMH, JOKa3aTeJIbCTBY HeOOXO- 
qumoctu ycnosua A WH. I. Ilerposcxoro (°)). Tlocnmequee HepaBeHcTBO O3Ha- 
yaeT, uTO Q(o,t)—dyHKuMoHaa Ha MpocrpaHcrBom dbyHKuuH S LIisapua, 
“_—" 


M, 3HaunT, G(x, t) = Q(s,¢t) TakxKe ABJIAeTCA (PyYHKIHOHAaJIOM Hajl MpocTpaH- | 


eqpom™ S. “Orciona cneryer “e)ey a0.) Gr (Xt) 10" F(x, 1) Ox*S) renee 0 


j (x,t) — HempepbiBHad mo x (pyHKUMA, pacryujaa pu | x | cone Opicrpee > 


HEKOTOPOrO TIOJIMHOMAa. 


BplOpaB B KayeCcTBe U(X) MpOH3BOJIbHY!IO (HHHTHY!O CyMMUpyeMylo (pyHK- | 


ILHWIO, MOMKECM 3alHCcaTb 


UK 0) G(X, by RG () —— Uy (Xe) OX (4) | 
9TO PaBeHCTBO B (pyHKWMOHaJIaX HMeeT MeCTO, HallpHMep, Hay MpocTpaHcr- | 


BoM K (°). 
Ilycrb v(x) € K —npoussoubHaa dyHKuua. Torya 


(u(x, £), &(x)) = Yu (x, £) 8 (x) de = (up (x) # G (x, 4), 8 (2) = 
=1G (x4), (Wo(h), 9 (x + h))] =[G (x, 1), | wo (A) (x +4) dh] = 


=(— 1h, Lae 5 \ Ho (ht) 9 (x+h) dh] dx = 


= — (1) Pet) tay — 2998 (yy ay a 


—co 


CreyopatenbHo, dbyHKuna g (y, t) =\ f(x, t)Uo(y—-x)dx Kak cbynKuua | 


OT y UMeeT OOOOMIeHHy!IO NpousBoyHyw no C. JI. Co6ouieBy k-ro tlopsyka (°). 
Ilockombky peub ufeT O (yHKUMAX OHO NepemeHHoOH, TO g(y,¢) umeet R 
OOBINHBIX MpOH3BOAHBIX (mp t > 0), npuyem O*g (y, t)/dy* =u(y,t). Ho no 
ycuOBMIO 6) TeopeMbl cbyHKuHA u(y, t) Ses udpepenuupyema 10 
y (npu ¢ >0), cneqoBaTenbHo, dyHKuua g(y,t) umeer k+ | HEI Pe pbIBHbIX 
MpOHSBoHbEIxX no y. Tlokaxem, uro tbyHkuna f(x,t) uMeer (np 


t>O)k HENpePHIBHHIX NPOHSBOAHHIX NO xX. BosbMem B KaueCTBe | 


by nk Uy (X) PyHKUHIO 7 (x): 


[x pH Oy ie 
\0 npu «<0 u X= 1. 


Tora (3aBHCHMOCTb OT Tlapamerpa t a aie! 


o(x%)— 


ew= | fsw—nax= Wie (y — x) dx, 


y-1 
y 
g’ (y) = fuse tes 
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TlocnequHee COOTHOIWeHHe MoKasbiBaeT, YTO ECM g (YY) — ABaxKbl HermpepEIBHO 
Audppepenunpyemasn cdyHkuuA, TO / (x) HempepbiBHO Au pepenuupyema. TIpu- 
MeHAA STOT MIPpHeEM HECKOJIbKO pa3, MOJIYYHM CpaBeVJIMBOCTb JOKa3bIBaeMoro 
yTBepxK]eHHA. 

Mrax, dyuxuna f (x,t) umeet (np t>0) & nenpeppipHprx mpon3BoyHBIx 
NO xX; 9TO O3sHayaeT, 4TO G(x, t)=O"f(x,t)/Ox® ectb dyHkKuWHOHaN Tuna 
dyHKunn. Tlokaxem, uro G(x, t)€L, npn t>0. 

Ecauw up(x) (HHHTHAa, TO B (4) NpaBylo YacTb MOXHO MOHHMATb Kak 


OObINHYy!IO CBepTKy PYHKUHH Uy (x) UG(x,t): u(x, t) = \ Uy (x — y) G(y, t) dy. 
Sacuxkcupopas t =t) >0, paccMOTpHM B KaueCcTBe Uy (XxX) tbyHKIHI0 
sign Re G(— x, to) = signG,(— x,t) (G(x, t) = G, (x, t) + iG (x, 8), 
u (xo to) = G (%; to) ba sign Gi (— x, to); 
Tora 
ilk) Rex, £5) — Gi (X, Lo). Siva (ta). 
@yuKuuto sign G,(— +x, ty) MOX%KHO MpecTaBuTb B BHJe 
“a cm Shee 
sign G, (— x, to) = Ga Coata ve a GuCen! pales phe, 
1 0) = 2&1 (% fo) eee 
rye Q;—cocraBaiolulHve HHTepBasbl OTKPbITOrO MHOXeCTBA, Ha KOTOPOM 
mo,(— x,t) 0. Torga 
U(X, to) = G, (x, fo) * sign G, (— %, to) = G, (x, fo) # vei (Hates 
i 
Ilokaxem, 4TO 


Gy (x, bo) * Dye (%, bo) = Dy (Gi (x, to) #6: (X, to) (5) 


; 
) (9TO paBeHCTBO B (pyHKUHOHaaxX, HallpHMep Hay Wpoctpancrsom S). 
B camom jlese (Y (x) €S): 


(Gs (%, to) # Der (x, to), ¥ (2) = (Dei (x, to) \ Gx (Ys to) (x +9) dy) = 
=| Does (te) | Gr (y, to) 9% + y) dy dx = 
SN! 


“GSyTe Gye fh oe 


= Dei (et) te \G, (y, ty) v(x + y) dy dx. 


TlocneqHee paBeHCTBO HMeeT MeCTO B CHJIy TEOPeMbI O TOWeHHOM HHTer- 
pupoBaHHu psxya (7), ECM yuecTb, uo \ G, (y, to) v(x + y)dy eCTb OCHOBHas 


cbyHkuuA. Papeucrso (5) ycTaHoBsJeHo. 
Tlon02xuM 
tay (ey to) = €1 (2, to) * Gr (45 bo) = | Gy (x — hy te) dh 
Torya : 
U, (%, to) = 2G; (4s, Up)is# G7 (%, by) = 21Men(% to) = y+ \ 1 (x —Ah, ty) dh. 
i 25 


Tak Kak u,(x,t)) HelpepbiBHa, 9TO paBeHCTBO MMeeT MeCTO NpH BCex 
3HaueHHAX X; B YaCTHOCTH, MpH x = 0 nomyyaem 


ty (0, toJ= | | Gi (— hy fo) | dh, 


905: 


T. e. dbyHKuua G,(x,t,)€L, mpu modom t, >0. Ananorm4Ho ycTaHaBJH- 


Baetcad, uTo G,(x,t)EL,. Orcwoga caegqyer, uTo G(x, t)@L, upH s106om | 


t>>0. Torga, no tTeopeme Pumana—JIedera (8): || Q(s,¢) | ~>0 Upu 
|o | oo. Yunteipaa (3), nomyyum, uro A(s)>—c mpnx |s|—>o, 
a TaK Kak A;(3)— KOpHH ayIreOpavyeckoro ypaBHeHHA, TO MpHXOquM K_ He- 
papenctBy A(s)<—M,|o|*+M, (M,, A>0), KoTopoe o3HayaeT, 4TO 
cuctrema (1) napaOosuueckag. 


Tloctynuso 
1 VI 1956 


WMTHPOBAHHAS JIATEPATYPA 


1T,. E. I] u aos, Yen. matem. nayx, 10, B. 4 (66), 89(1955). *% B. M. Bopok, Ma- 
Tem. cOopH., 36 (78), 2, 281 (1955). &U. YT. Werpospexuih, Broan. MIY, cex. A, 1, 


B.7(1938). * L.Schwartz, Théorie des distributions, 2, Paris, 1951. °&° WU. M. Teapb-. 
gmgaua, [. E. Wuaos, Yen. matem. nays, 8, B. 6 (58), 3 (1953). & C. JI. Co6ones, | 
Ilpumenenua PYHKWMOHAbHOTO aHAaIH3a B MaTemaTu4ueckou dusuke, JI.,1950. *’T. H. Bar- | 
cou, Teopus OecceneBbix pyHkunh, WJI, 1949, crp. 727. §® E. Turumapum, BeBezenne | 


B TeOpHio HuTerpanoB Dypse, 1948, crp. 19. 
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Horsagn Akanemuu HayK CCCP 
1956. Tom 110, Ne 6 


MATEMATHKA 
A. JI. TEPOHHMYC 


O HEKOTOPDBIX JIOCTATOUHbIX YCJIOBHAX CXOJMMOCTH 
MNPOWECCA ®YPbE — YEBbILEBA 


(ITpeCcmasazeno axademuxom B. H. Cuupxosum 19 V 1956) 


Ilycrb byHkuna f(x) ompegenena Ha orpeske [—1, +1]; nycrs muoro- 
qeHBI {p, (x)} OPpTOHOPMaJIbHbI Ha 9STOM OTPe3Ke OTHOCHTEIbHO O6/I0%KeHUA 
ad) (x); MbI paCCMOTPHM HeKOTOPbIe yCJIOBMA, MOCTAaTOUHHIe JIA CxXOuMOCTH 
mpouecca Dyppe — Uedpnuesa: 


Him Sn (fsx) =D) apy (2) = 709, an = \ F(x) p, (dd(x) (2 =0, 1,...) 
is (1) 


Ha BceM oTpeske [—1, +1] HaH Ha HeKOTOpoMm BHyTpeHHemM oTpes3ke [a, OJ. 
Brejlem o6osHayenne t (x) = 0’ (x) V 1— x*; mycrb (8; f) u w(d; t) —Mo- 
AYAW HelpeppiBHocrTH Ha [a, b] pyuKunh f(x) u t(x); yepes (9; f) 
M w,(6;7) O603HaWHM HHTerpaabHbIe MOAYAM HeMpepbIBHOCTH 
YeTHBIX 2n-lepMoyuyueckux PyHKuHH f (cose) uw t(cos¢) B MeTpHKe NpoctTpan- 
eTBa L,(—z, 7). 

Hau ycopua cBeyerpt B TaOlMuy. Uepes C u AC oOo3HayeHbl KNAaCccHl 
@YHKUHH, HeMpepbIBHbIX MH aOCOJIOTHO HelpepbIBHbIX. 
) Ycenopue I oGOecheyHBaeT KBAa3SHPaBHOMePHYW CXOMUMOCTH 
ee [a, 6]; Bce oOcTajbHbIe ycuJIOBHA OOecneyHBaloT PaBHOMePHy to 
€XOMUMOCTb Ha Bcem oTpesKe [—1, +1] (ycnosua Ill, IV) unu Buyrpu 
oTpeska [a, 6] (ycnopua I], V—IX). Ycnosua IV, VI, VI cnpapeqausni B 


cnyuae Yd = 0 {o, (3; t)} — B NpOTHBHOM Csyuae Halo 3aMeHUTb wz (8; 1) 
Ha Yd. 

{nA BbIBOa yCJIOBHH MpHMeHeHbI TakHve OeHKH (7) 

1) one HKAa ANA OPTOHOPMAJbLHBX MHOTOUNEHOB (3) 


| 

| P()|< C+ OVnw, (55 t), —1<x<1, (2) 
1 
ee B cayuae, korga Y(x)EAC, O<m<t(x)<M gaa 


P—l<x<l; 
2) omeHKa Aaa KOHCTaHT JleOera* 


1 
Haas (Xo) — \ | Kr (x, Xo) |dv(X)< CMa, Ign, atecx%<b—«e; (3) 


ih 


Kn(%—%o) = Dy Py (X) Pp (%o), | P,(X)|<Mn, a<x<, (4) 
h=0 


* Tina oKka3aTesbcTBa JOCTaTOYHO HeCKOJIbKO o606mluTb paccyxKjenua JxKexcona ((*), 


irn. I, § 4) wu Uloxara (°). 
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Ycnosua na oTpesKe [—1, +4] 


Ycnopua ua oTpeske [a, b] 


t(x) f(x) F(x) 
ee a ee er ene seg 
1 p (x) € AC, f(x) EC, 
I |lg t(cos@) Ely \U @rad (x) <0 t(x) €C, a 
- @ (8:1) = 0 (8*), o (x; f) |? 
; & > 1e, \{ x a 
O<mxt (x) 
I ees Ff (cos 9) € Le t(x) EC, F(x) EC, 
t(x)<M, (3:1) 0189); 1 
Ig t(cos 9) € Ly Se as ae ee f 1 
0<mc<t(x) 38 
0<m<t (x) F(x) EC, 
(8; f) = 0 (V8) 
IV] (x) EAC, F(x) EC, 
ae o (8; f) @} (8; t) = 
=} — =a 5 
V y (x) G AC, f (cos ¢) € Le, O<mxt(x) F(x) EC, 
t(x)<M 02 (3; f)=0 (VS e (8; ee 
VI} v(x) EAC, f (cos 9) € Le, ener «eal ieee eae 
er Wg (8; f) 2 (8; t) = 0 (V8) @ (8; f) 08 (8; t) = 
Mea SS = = 
lg ae 
VII} v(x) EAC, f (cos 9) ELe, t(x) EC, F(X) EC, 
pore (3; f) 9 (3; t)=OVS)| (331) = o (3; f) 02 (3; t) = 
Teosey ©" =i =| ikea 
8 ies 
a er Me eee 
Vill ee Ff (cos 9) Le t(x) EC, F(X EC, 
ee Ce © (3; f) =0 = 
Treosay 6% ie oe le = 
| 
IX eee Ff (cos 9) EL, f (x) EC, 
eres, 0(8 f)=0(— 
0 (3; f) = Le 
=0 (VS) 
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| t(x) 


cipabeIMBan B Ciyuae, Korfa }(x)€ AC nu t(x) <M ann a<x<b, mpu- 
EM NOCJeAOBaTeNbHOCTh {M,} HeyObiBatolan; 
3) OW€HKA OCTaTKa 


. 1 v 
Sn (Fs 0) — F (¥0)|<CMnsioa (st) + CoMino(4; fign, — 6) 
AtERX<b—s, 


cupaBeqHBad B Cyyyuae, Korfa Y(x)EAC, t(x)<M yuna —1<x<l, 

npuuem f (cos ¢) € L,(—*x, x). Kak u Bpue, |p, (*)|M, mpy acx<b. 
}locraTouHocTb ycuiopusa I Bbirekaer u3 Teopemnl 3 Halleli craTbH (1) u 

M3 MIPHMeHEHWA HepaBeucTBa Beccena kK Koadpunnentam Dypbe — Uebpnuesa 


Pye O. he 


X— Xp 
rousenb {p,(x)} paBHOMepHO orpaHHueHH BHyTpH fa, Oj; 
NOSTOMy MocTaTouHocTb ycwloBua II Bprrekaer u3 (5). 

Tia RokasatTesbcTBa wocraTounoctTu ycuiopuit I] u V npumensem HepaBen- 
cTs0 Byyakoscxoro — I[Bapua K HHTerpany 
1 


\ £9 (*) — 9 (0)} Kn (#, 40) db (2) = Su(fs x0) —F (2), (8) =F 0) — De (2), 
4 (6) 


» IPH 3STOM MBI JONOJIHUTeNbHO NOKa3bIBaeM, UTO MHO- 


WM MOJIb3ye€MCA HepaBeHCTBOM Ky(Xo, %)<Cn, cmpaBeAIHBbIM pH ycJIOBHH 
III Ha Beem otpeske [—1, + 1], a mp ycnopuu V—sBnyrpu fa, 6]; B Ka- 
yecTBe II,(x) Oepem B cayyae HI mMuorounen creneHH n, OCyILeCcTBAIOWLNE 
HawJlyyuee MpHOwHKeHHe (yHKuUHH f (x) Ha oTpeske [—1, +1], a Bcayuae 
V—cymmy Jb>Kekcona mopsgka 2(v—1)<n, nocrosHHyio qua dyHKuMA 
j (cos¢); 9Ta CyMMa COJepxXUT TOMbKO KOCHHYCbI KpaTHbIX yIJIOB, T. e€. Mocwe 
MOCTaHOBKH COS@ = x OOpalilaeTcA B MHOFOWIeH CTeMeHH <r. 

JloctatogHocTb ycuiopua IV ppirekaeT u3 (2), (3), (6), a ycuoBua VI — 
u3, (2), (5). 

iia foKa3aTebeTBa yoctatounocTu VII nompsyemca TeopemoH: 

ITycmo v(x) € AC, meog E Le t(x)<M ona —1<x%<1 uw nycme 
t(x)€C ydoeremeopsem ycaoeuro JIunu Oran AK xX<b; moeda exympu [a, b| 
MOHCHO ymouHumo oYueNKy (4): 


| Pp (|< Co+ CoMno (7 t) len, ate<x<b—e. (7) 


Jloctatounoctb ycsopua VIII noswyuHmM, NOBTOpAA STOT Iipolecc yToune- 
1 . = 
HHA OWeHKH loa) +! pa3 H Moub3yacb HepaBeHcTBomM M,<C, Vn. Hocra- 
TOUHOCTh yculoBuaA IX BbireKkaeT u3 (6), HOO B 3TOM cyy4ae 


|p, (xX)|<A, — la | (=0, 1, 2, -».)s 


IIpumeuanne |. Ina paBHomepuHod cxogumocrn (1) pu ycsosun | 
JOCTaTOUHO, YTOObI Ha oTpeske [a, b] cyuecTBoBasa f’ (x) €Lip 1. 

IIpumeuanne 2. Ecau f(x) =0 ana x€[a, bj, To npu smo6om u3 
yenopuli I~IX pag (1) paBHomepHo cxogquTcaA K Hyslo BHYyTpH [4, O]; cae- 
JOBATeJIbHO, eCJIH OTOpOCHTb B TadNHUe MocMe_HIOIO Tpady, TO NowJyyuHM 


ycCJIOBHA, WOCTaTOUHble WIA TEOPEMb! MOKAIH Grau ie 
Ilocrynuso 
17 V 1956 


UATMPOBAHHAA JIMTEPATYPA 


19. J. Fepouumyc, JAH, 103, W3(1955). ? D. Jackson, Theory of Appro- 
ximation, N. Y., 1930, %J. Shohat, Trans. Am. Math. Soc., 27, No. 4 (1925). 
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Jloxrsagn Akagemuu wayk CCCP 
1956. Tom 110, Ne 6 


MATEMATHKA 


J. ©. JABUEHKO 


OB OJHOM PA3SHOCTHOM METOJE PEWIEHHSA YPABHEHHS 
JIAMJIACA C OCEBOM CHMMETPHEN 


(ITpedcmasaexo axademukom C. JI. Cobonesom 12 VI 1956) 


B HacToailel 3aMeTKe pacCMaTpHBaeIcA OHH Pa3SHOCTHBIM MeTO) pelleHus 
ocecuMMeTpHyeckou 3ayqaun Jlupuxse Aa ypapHenua Jlanmaca 


Oo) 0? 0? 
Au= 44455 =0, (1) 


T Or 


rye ¢ — pajdaubHad KOOpyuHaTa; Z2— KOOPJMHAaTA, HallpaBeHHaA BAOJIb OCH 
cumMerpnhu. IIpequmaraembiii MeTo Ha MpoBeeHHbIX TIpHMepax ja 3HauH- 
T@JIbHbIM BbIMTpblill B TOUHOCTH TIpH TOM Ke ucwIe TOUeK. 

1°. Ilyctb tTpe6yerca HalitH pewleHHe wu ypaBHeHua (1) B o6macTH G 
MJIOCKOCTH f, Z, OrpaHuyeHHOoH KpHBolt I’, npw 3aqaHHOMrpaHH4HoOM yCJIOBHH 
u lr = —! 05 

IIpeynomaraem, UTO pellieHve MocTaBJICHHOH 3aqaun OOsajlaeT B OOacTH G 
HeENPepbIBHBIMH HM OrpaHHUeHHbIMH MPOH3BOAHbIMH JO HyKHOrO HaM TopsyKa. 

[lokpoem o6sactb G mpon3sBoubHOn ceTKoH. Toukw nepeceyeHua MpsMbIx, 
oOpa3ylOllHX CeTKY, Ha3OBeM y3JIaMH CeTKH HW OyjeM O6O3HaUaTb MPOHS3BOUIb- 
HbIM y3eJI YEPe3 % = % (fo, 29), A m OMxKAHWIMX K HeMY Y3JIOB — yepes 
Oo; = Hi (To + Ri, 2 +1:) (i= 1, 2,..., m), rye k;, 1; —HekoTopple uncaa. 

J\ia upocrots: OyfeM upeqmouaraTb, uro rpanuua I’ oOmactu G upeg- 
CTaBJIAeT COOOIO KPHBY!O JIMHMIO, MepeceKaloulyto IIpsMble, OOpasyioulue ceTKy, 
HCKJIOUMTeJIbHO B y3JlaX CeTKH. 

[IpeqnosoxKuM, 4YTO peleHHe ypaBHeHua (1) B OKpeCTHOCTH TOUKH & (To, Zo) 
oOsiacTH G MOXHO TIpefcCTaBuTb B Bue 


u(r, 2) =A. + yy [Qn—1,1P on—1 Cr; Z) + An oPean (r, z)], (2) 
n=1 
il 
E (=) 
Pe Don 1 (f5 Z) oa yy (oe ey Fy- (2j+1), 2j-+1 (r eo) 


j=0 


Danlt, 2) >) (1) Raat ie 2, ly 2s oe ss 


i=0 


H ABJIAIOTCA TApMOHHYeCKHMHK (PyHKUMAMH, a (pyHKuHH F,,1(r, 2) yAOBeTBO- 
pxHtOT yCJIOBHAM 


OTF, (r, 2) Pe 0 0pyy.S5 8 eee 0 1 ee ree 
i) pee 2 iy Aa bee 
2= 


| SDE AY =e eae thee 


Orvoz” 
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TIpH 9TOM KOsPUUMEHTH! An_1,1 H Qn,o ONPEMeAIOTCA U3 COOTHOLMIeEHHH 


a* u(r, 2) ce, 0 oe (7, 2) 3 
art—PazPtl a) icon Te Qn- “1,1 ph—PazPt1 ny ? ( ) 
z=2, z=2, 

a” u(r, z) a Sa a*®,, (7, 2) (4) 
ark—Paz? | _. di er 2 el | 

0 Tl==0 0 

eZ 225 

b= 0, 12, ag. on (2 

=0,1,2,...; p=90, 2, 4,...,2E\ >}, 

SanucbiBad pa3yoxwKeHve (2) B KaxKjoH Touxe a (i= 0,1, 2,..., m), 
YMHOXKaA MOUyYeHHbIe COOTHOINCHHA COOTBETCTBEHHO Ha MHOKUTEJH 
6; (i= 0,1, 2,...,m) 4 cyMMupysa mo 3HaueHuaM i oT O FO m, Tomy4daem: 

D} buts = age Ge + See Boil + a 35082], (5) 
i=0 i=0 i=0 
rye pS w(ry se Rie GE) SSO lye ane 
OF) 1 = Pena (ro thi, Zo +1i); Dae = Pon (to + hi, 29 + Hi), 
i= 05-2 e ieee i gO: 
Ecum Terlepb B KayecTBe MHoxuTesel 6; (i = 0, 1, 2,...,m) B3ATb pe- 
IUe@HHe CHCTeMbI JIMHCHHbIX ypaBHeHH 
m m 
Sa 
>) bie a bes s p09 ,=—0; >) bOn. = 0; 
ix1 j= i=] 
—2 
G = 0. ie (es ——- 
B CJlygae m YeTHOrO JIM 
= = m—1 
SJb=—h, Dyb@.=0; g=0,1; n=1,2,..., >> 
i=l i=l 
B CJlydae MHeYeTHOTO, T. €. B3ATb Ob; = — bine jet Doe nit, 70 (5) Upu- 
MeT BH] 
nS b; u; a eye ) (6) 


i=1 


m 
‘ ali (i) a 
rye Ree On > GO? — SI [an 1 bi Dey iy) b, 05? 
Ba os feng eee ae) i=l 


B Ccuyyae m YeTHOrO YJ 


fos) m 
1 a (i (i) 
Ae Fe ere >| | an—.1 » b; Pon + Gn,o s b; ®2 n| 


m+1 i=1 i) 


B culyyae Mm HeYeTHOrO. 


HetpyquO 3aMeTHTb, YTO ypaBHeHHe (6) SHaYHTeJIbHO yMporlaeTca, ecu 
Bce y3uibl a (i =1,2,...,m) pacnomoxeHb] CHMMCTPH4YHO OTHOCHTEJIbHO 
TIpAMOH, MpOxogAleH ywepes TOUKY & HM NMapaseMbHOM OCH fF. 

Bo3bmMem (pyHKUHH ®.,_,(r, Z) H Don(r, Z) B Bue 

no n—2v4+1.) 92v—n 
r v! 2 ‘ 
n—1 0 
On) — (Ne “Gy awl Peat, Z— 2o)s 
oy ne 1,2; 2.2; 
n—2v, | ORNS 


n 

al 24 s 

Pon (r, 2)=(—1)" i army Pav lt, 2— 20), 
v=0 


rae P; (A= (Vr = 27)°P, (raza): a= 0.12) 4, Polk) CyiReoun. 
Vr? + 22 
HoMbI Jlexkanypa. 

Torga Kos PHUMeHTH An—1,7 HW Qn CAWHCTBCHHBIM OOpa3s0M ONpefesAIOTCA 
u3 (3) u (4), H ypaBHeHHe (6) NpHMeHHMO KO BCCM y3JlaM CeTKH, 3a HMCKJIIO- | 
YeHHeEM TEX, KOTOpble WexKaT Ha ocH 2. UToOpl nosyuuTb aHaOrHuHoe ypaB- — 
HeHHe JIA Y3JIOB, Jle%*KaulMX Ha OCH Z, NocTynaeM cvleAyIOuU\MM OOpasom. | 
SanucaB pa3soxwKenve (2) B TOUKe a; =a; (fo +i, 2 +/;), MepeHyem B HEM | 
K ipeqeny up ro—0. B pesyabrare nowyuuM 


(Ri, Zo + Li) = Coo + >; [Cnet (Ri, 22) + On P at (Ai, 1i)I, (7) 
n=l 


THe KOSPPHUMEHTH Cp_1,1 H Cn ONPeesAIOTCA, HallpHMep, Tak: 


n! gn 2 e221, 


ae f—T f 
Cnh—141 —— (—1) (2n aes ip) (a) or2"—297 fue , n= ie 25 See Ct | 
2 =o 
= ne f{nl 2a “ota 
Cao = (— 1) (Sa) Sel Fin) calle 2 tenes 
Z=Z4 


Tloctynaa c pasnoxKenvem (7) aHanornuHo OOmlemMy csy4aio, MosyyuM pa3- 
HOCTHOG ypaBHeHHe JIA y3JIOB CETKH, PaCMOJIOKCHHbIX HA OCH Z. 

2°. B calyyae KBaqpaTHOH ceTKH c warom Ah u m= 8 pa3HOCTHOe ypaB- 
Henne (6) umeer culeqyiomnli BUT: | 


Ajll = U (To, 2) — byw (ro + h, 25) — Oyu (To — A, %) — 
— b3[U (ro +h, 2 th) +u(ry th, 2 —h)) —by[u (to —A, % +h) + 


+ U(fy —h, 2 —h)] — bg [u (to, Z Hh) w(r3, BSA = RO; (8) | 


rye 
b=()[1@)—(—Ii pia], i=1, 2 
y 4 5 e pe ae : : 
bj = 70 (8) [902 —(—I) ta], 7=3,4 
b, = 0 (6 fe é)= mee Ses Ns 
i p(6)o5 (6), p (6) = 5a, (ce ee 

oy () = = E + = (2) + 2279767, (2) — 190909792) + 1931517,(8)], 
21 (6) = my (8) + 120544, (2) — 1237795 (€) + 14831679 (6), | 
92 () = Mp (6) + 9eoy (8) + 187551 1, (8) + 18893300, (2) — 74633, 55 (2), 
3 (8) = 1 (&) + 30, (&) + 337597, (6) — 5968245 (E) + 453687» (2), 
24 () = Hp (6) + 326347, (£) + 867740, (6) — 13393. (6), 
95 (5) = m1 (8) + 80ca, (6) — 3728945 (&) + 22151 +, (8), 
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: yy ar, a 
01 (() = age, = (6) = 1 + B12I0, (6) + 132695 4, (8), 


28.15 Sere wei: 
on) =="), 1) =o (9, 
mn) =*(@) + 18600, (8), 72 (2) = 29 on (y, 
a (@) = 1 — 12260, (8), ya@) = 1205(8), | RI < CREM, + 0 (129). 


Was Y3JIOB, JIexKaluluX Ha OCH Z, COOTBETCTB ytIonlee YpaBHeHHe HMMeeT BUI 


sed 
Aju = 1(0,24) — 55,4 (A, Zo) zh lu (0, 2) +h) + 0 (0, %—h))— 


: = 
glu (h, 2 +h) + u(h, %—h)=RN, rae | RY|<C.A°M, -+ O (A). (9) 


Syecb C, u C, — Bone ONPeeJIEHHbIe TOCTOAHHBIe, He 3aBHuCAMe OT Wara 
cetkH A uu; M; (i = 6, 8)—Bepxuaa rpaub MOMyJIeH i-X MpOW3BOQHbIX u 
B OTKPbITOH OGNacTH G npu r>h (i= 8) ur=0 (i =6), B KOTOPbIX ad- 
(pepeHUMpOBaHHe MO * NPOBOAUTCH YeTHOe UNCMIO pas. 


Or6pacbipat B ypaBHeHuax (8) u (9) ocraTouHBIe uenBI ROR Oe 


TOpble MPeACTABAAIOT BeJIMAYHHbI MaJible NO CpaBHeHHWO C OCTAJIbHBIMM UeHamnH, 
MOsyuaem CHCTeEMy YpaBHeHHH, U3 KOTOPbIX MOXKHO IPH 34aHHbIxX 3HaueHHAX 


_u Ha rpanuue I’ onpegenuTh npvOnMxKeHHbIe 3HayeHHA yHKUNM u BO BCeX 
| BHYTPCHHUX y3vlax CeTKH OOvlacTH G. Pellenue aTol CHcTeMbI MOxKHO mMpo- 
BOAT HJM MeTOAOM HTepauMH WJM MeTOJOM NoceqoBaTebHOrO rpynnoBoro 
| MCKJNOYCHHA HeH3BeECTHBIX MPH NOMOMM OOpalleHua MaTpUll. 


| 


3°. B Kayecrge Npumepa paccmorpuM 3agauy (*) 0 HaxoxKeHHH 9eKTpH- 
YeCKOro NOJIA BHYTPH UWHJIMHApa BEIcoToh H u paguycom .ocHoBanua R npu 
OTCYTCTBHH OOb€MHEIX 3apAoB, Kora MOTeHuMa u Ha OOKOBOM noBepx- 


_ HOCTH UHIHMHApa H Ha ero Tope z=H pape Hysw, a upH z=O0 uMeer 


MOCTOAHHOe 3HayUeHHe U =v. 
Tlonaran H=R=v=1 w Bp6upaa war cerku h=0, 2, ana 4 Y3JIOB 
Ha ocH 2 NosyyaeM cJleflyioulve pesyjbTathl: mo cbopmysam (8) u (9) 


 0,72802909; 0,48737086; 0,29169320; 0,13505360; mo d@opmy.nam C. A. Tepu- 


ropnua (1) 0,72191103; 0,48082842; 0,28771031; 0,13346471; no dopmy.e, 
mpupegenHon T. A. [pun6eprom pz (*), 0,72808746; 0,48740398; 0,29169048; 
0,13504385. Takum 00pa3oM, pesysbTaT, NOmyYeHHbI mo popmyviam (8) u (9), 
Oomee uem B 100 pa3 TouHee pesybTaTa, TosyyeHHOrO mo (dbopmywam 
C. A. Tepmropuua. 

SameuvaHuie. DyuKunn Dgp_1 (7, Z) HW Don (7, Z) MOMKHO NOCTPOUTd TakxKe 
IIpH MOMOLIH rapMoHHueckHX (pyHKUMM Bua 


Qn (r, Z) = Sx (r, 2) + Px(r, 2) Inr?, 


rye Sp, (r, Z) — OHOPOHEIC NOJHHOMBI TOH Ke CTeNeHH, 4TO U P,(r, z). IIpu 
39TOM pa3HOCTHOe ypaBHeHHe (8) NOuyyaeTCA, pasyMeeTca, C JIpyrHMu KoOIp- 
(PHUMeHTaMH. 

B 3akmoyenHe BbIpaxkato rury6okyio OnarojqapHocTb aKay. C. JI. Co6onesy 
34 PA], WeHHbIX COBeTOB IPH BbINOJHeEHHH HacTOAMeH padorH. 
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Jloxnaagn AkaweMun Hayk ceccP 
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MATEMATHKA 


M. M. JDKPBALISAH u HW. O. XAUATPAH 


O MOJIHOTE CHCTEMbI ®YHKIMM {2*"} B KOMMJIEKCHOM 
OBJIACTH MPH B3BEWIEHHO-KBAJPATHYECKOM ANMPOKCHMALHK 


(IT pedcmasazeno axademuxom A. H. Koamoezoposuim 20 VIII 1956) 


1°. Tlycrb {An} — MOceAOBaTeIbHOCTH MOJORKHTEIbUbIX UHC, YOBJIETBO- 
PHIOWHX YCJIOBHIO 


ee se (1) 


M3 (1) cuezyer, uro Wun XapakTepucruyeckoH dyHKuHH (1) NocmeqoBaTemb- | 


HOCTH {An} A(r) =2 2: ha’ pH r—>oo cnpaBeyIMBa oeHKa 
An<r 


ld oie AOee (2) | 


rye C,— mocrosHHas, He 3aBHCHad OT fF. 
Ilycrb tpyHkuua P(r) onpegenena Ha nomyocu (0, +0) wu npa r>] 
mpeyicraBiaeTca B BH]e 


r 


P(r)=P(I)+\ Sat, (3) 

i 
rye w(t)? + co mpu tt -+ oo. OdosHaunm yepes A(x) yrou | argz | <( n/2a, 
rye */,><a#< + oo, JexallMi B paspesaHHol Bob sy4a (— oo, 0) muo- 


CKOCTH zZ. OTHeceM kK kslaccy BY) (Pp (r)] Bce dynKunn f(z), ronomopcxpre 
B OOnacrH A(«) H yoBmeTBOpsIOUlve ycu10BHIO 


(| PF) Rdrdy< oo (r=|z/), a) 

A (a) 

PaceMoTpuM B paSpe3aHHOH BOub Jy4a (— oo, 0) mlocKocTH z Ty BeTBb (pyHK- | 
WMH 2°” (n=1, 2,...), KOTOPad IPHHMMaeT BeMLECTBEHHbIe H NOOKUTEMbHbIC 3Ha- | 
YeHMA Ha NOJYOCH (0, + 00). Ha (3) caenyer, aro 2” € BS [P (r)] (reed 2am 
Ckaxkem, 4T0 cucTema dbyHKunli {2""} nomna B Kmacce Be (r)], ecam qua 
NpOWSBOIbHOH byHkunn f(z) € BY) [P (r)] paBHa HysI0 HMKUSA rpaHb 


fone \\ cP OVE (2) — Qa(z)Pdxdy =0, rae {Q)(z)} — Bcesosmoxnbie 
A (2) 


n 


MOJIMHOMbI BH Ja Dy, ay2"k, O6osnaiuM 
=i 


| 
Ar, 0) = Np) — log, Ky (ro) =n heehee (5), 
Ter 
Teopema. Ecau npu aw6om b (O24 Baal) 
CP (beks(r, ®) | 
\ a a ee (6) | 


1 


mo cucmema bynkyut {z*"} noana 6 Kaacce gyakyuti BY? [P (COL 
914 


JlokasatTeubcrsBo. JlocratouHo noka3aTb, uTO eCAH JIM HeKOTOpOTi 
byukunn f(z) € By” [P (r)] 
\\ e-P(n) F(z dxdy =0 (n=1, 2,...), (7) 
A (a) 
TO f)(z)==0. C sTo nenbio BBeeM PyHKIHIo 


Oe \\ e-P (rh, (2) z@ dx dy, (8) 


A (a) 


NMOHHMAad HO BbIPAKeHHeM 2” rylaBHY!O ero BeTBb. D F 
B Nomynockocth Rew>0 u ynkitusa F (w) rosomoppia 
F(hn) =0 (n=1,2,...). (9) 
V3 nepapenctsa Isapuia u H3 TOrO, YTO [y (Z) € BS [P (r)], wMeem oneHky 
| F (u + iv) |< C;| \\ e-P (r) | (reivyutiv [2p drdg\"< 
A (a) 
0 


rae C; (i= 1, 2,...)—mocrosnupe, He saBucautMe or w. Ho npw u>O 


le} 
Vea (r)p2u+) dr =< Ga + \ e—P (r)r2 u--1 dr< 
0 


r>1 


x Ex\ oP (puts dr < Cz sup {e-? rey}. (11) 
0 


O6o3Hauum P,(r) =1/,P (r)—*/,logr, Torga 


r 


Py(r) = Py (1) $a, (3 


Frye o,(t)= ‘fe {o(t)— 5}? + co mpn tf + oo. Mosromy uaz (11) HMeem 


| ( oP pat adr < Cy {sup [2 Ore] n> 0. (11) 
0 

Takum o6pasom, u3 (10) u (11’) cneqyer oleHka 

| 


| 
| LF (ub io) | < Cet! oup {o-Ps r}. (12) 
| 
| 


te4 
Q6o03HauHM 
sup {e—Ps hase’ = Mn (n = h. D; are 1); (13) 
rT1 


| 
|rorga u3 (12) BbirekaeT OleHKa 


F(u +iv)|<C, one mea e mpuH [uJ] = 7. (12’) 
| 


O603HauHM 
| M (t) = sup {nt—log Mn}, t >; (14) 
n>1 


orga w3 (13) aerKo cnefyer, "ITO 
| M(t)<Pi(e!), 1>0. (15) 


Jloxaxkem Tenepb, YTO CyWkeCTByeT MOCTOAHHAA ¢ (0< o< J) Takas,, ur0 
M(t)>oP,(e), t2eto . (15’) 


JlelicrBuTembHO, TaK Kak ©), (t) } -+ oo pH t} + 00, TO AA WeOUNCeH- 
Hou dyHKunu WN (t) = [, (t)] Mo2%KHO NOCTpOuTb Wedyto ‘byHKuHIO 


Oz) SSS) (16). 


TakuM oOpa3om, uTo6nt NV (f) copnafasa c ee WeHTpaJIbHbIM HHACKCOM. 
Ilyctb m(r) = oi (dar”) — MakcuMasbHbIit wien psa (16). Mapecruo, uro 


pSsib 


log m(r) = logm(1) + |" at. (17) 
: 


Sameyad, wTo o,(t) = N(t)+ a(t), rae OSa(t)<l, us (3’) wMeem 
OWeHKY 7 | 


Py) $V NOt <P ()< Pil) +) Nd + loge. (18) 

Vs (17) u (18) oman | 

Crprm (hes er? (0 < C3 fm (r). (19)) 

Ho m(r) >dpr" (n= 1, 2,...), NosToMy u3 MpaBok uacru onenKH (19) 
eneqyer rte") < Cy/dn, oTKyfa WH u3-(13) nNomyunM 

Max Cy] dn. (20) 


“Tlanee, u3 (14) u (20) umeem M (t) > Cy) + sup {nt + log dn} = Cyo 4 
ie=al 

+ logm(e‘), orkyja, uMed B. Buy. JeByIO YacTb omeHKH, (19), Tonyuu 

M(t) = Ceeeienaye an (21) 


‘Ho u3 (3’) serko es, uTo Cy, +4/,Pi(e)>t upu tet 
oTkyqa Hw M3 (21) caeqyer UNG >"/2Pi(e’), t >t). Samerus qanee, aTd 
Py (be*' GH BY) S27 (Behe (m #)) ce Ue a) —5/,log(1/b)-u. uro, B cumy (5) 


vi (2), j ae G KO pen +00, H3 ycIOBHaA (6) TeopeMbI 3aKsIOUaeM 


° RIGA a) ie eas ot: 
Gili) gos a 6 


co 


Hakone, “3 (6’) vw (15’) caeqyer, uro up mo6om at 0 
\ M{[K, (r, a) — a) = + co, a = log 


1 
Hz (12’), (9), (14) u (22) no Teopeme Mansapuna ((4), crp. 205—206 
TeopemMa 5.8) BbiTeKaeT, uTo F (w) == =U Ham ocraercsa yCTaHOBHTh, HaKkouell 
uTO, fy (2) =0. Ilo (2) mw (5) | 


, | 
K (1, a) < ieee Cy, (24 
a u3 (6) crepyer,uro Jim Kee ee + oo, nostomy ‘w3 (23) BbiTeKaeT, 4 
I/t = 2/h —1fa>0. 
OOosHaguM 7 = 2at/(a+), 6= 
H, CJIEOBaTeIbHO, 6 > 1/,, wf > 1/9, 
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ee Y= («+1)/ 2a; Tora b+ / as! 


Hs Toxyectsa F (w) = Op Rew. 0.5 YaCTHOCTH, BbITeKaIoT paBeucrBa 
F (yn) = \\ ee drdy=0 | (n= 0,1, 9 3). (24) 
A («) 
KOTOpble MOCe 3aMeHbl WepemeHnol 2° =C npumyt Buy 


\\ eT PLE) A CMY" dP = 0 (a= 0,1,2,...); (24) 
A («/¥) | 
TIpH 9TOM H3 TOrO, UTO fy (z) € BS? [P (7)], HMeem Takxe 
Wien AGS | AVE HIN attcemeMA ao (25) 
_ A(ely) 

H3 ycsosua (6) Teopemb # H3 (23), B YaCTHOCTH, BbITeKaeT, YTO MPH JO- 
6omM a>0 \ ed Cau = + &, HIM, Tocue 3aMeHbI nlepemenuHoii ar“ — be 
’ 

c pes) 


M3 (25), (24’) u (26), samerus, uro JonomuuTenbHBt K A («/x) yrou umeer 
pacTBop =/6, Mo COmeli TeopemMe 0 MOsHOTe MOJMHOMOB B YP IOBLIX OONacTAX (?) 
3akJOUaeM, YTO fy (Z)==0. Teopema joKa3auHa. . 


2°. OG6o3HauuM yepes L (x) COBOKYMHOCTb Wyden arg Z=n/Qe (1/.< ah 00). 
Ornecem Kk kaaccy C3” [P (r)] (PyYHKUHH 9 (2), 3aqannbie na L(«), Ans KOTOpBIX 


| ePOle(2)Pdr<teo (r=|z1). 27) 
L (a) 
Teopema 2. Ecau eeinoanenot ycaoeux 
¢ Pp CP (beXe (2) 
\ ae dpe on. es (0<b<1), (28) 
th i 


mo cucmema {zn} noana 6 Kaacce dyxKyut CIP (r)]. 
JlokasatTeuaberso. J,ocrarouHO moKa3aTb, 4TO ecaM aA HEKOTOPOH 


byHKUHH © (z) € CS [P (r)] \ e-P (1) @ (2) 2" dr=0 Ar S=li2. i = 1 ae) 


TLA(CDY 
TO 9)(Z) =O mourn Besge Ha L (a). 
Paccmatpusaa dbyHKuuio F (w) = \ eg (z)2” dr, Rew > 0, u nosto- 


L (a) 
PHA BCe BbIKJaKH, IIDHBeEJCHHbBIEe B JOKaA38aTeJIbCTBE TEOPeMBI, NoJTYuHM 


e-P (It I) (ct) CilY—i¢n (Paes lean (GOI Direc): 


L (a/¥) (29) 
eP LEN) |g (OM) ON Bde < + 00, 
L («/y ) 
rye WHCIO ~ HMeeT TOT %Ke CMBICJ, YTO H BBIIIe. 
M3 ycnosuh (28) Teopembl BbITeKaeT, TO 
foe} 


\ P (x1!) dx = a0 oO, | == a CO. (28’) 
: 1 x j 


gla H1Y 


SametuB Tenepb, uTo L(a/y) pa30uBaeT MIOCKOCTb Ha J{Ba B3aHMHO 
JOUOMHUTEbHBIX yruiac pacTBopamH 7/6 uw 7 /(«/ 7), 43 (29) u (28’) no Teopeme 2 
raapbl I paOorpi (*) 3aKouaeM, YTO (Zz) = 0 mourn Bewogy Ha L (a). 

Vucrutyt MaTeMaTHKH HW MeXaHHkH Ilocrynuso 

Axkafemuu Hayk ApmMCCP 5 III 1956 | 
HWUMTHPOBAHHA JIMTEPATYPA 

tp Maiiiiawim, Acia Mela, th. Bab die), Wily JU Jaloret@yeisint at, 

TAH, 66, Ne 6 (1949). 3M. M. Lxwxp6amsu, Matem. cOopx., 36 (78), 3 (1955). 
Shed 


Jloxnayp Akawemun Hayk CCCP 
1956. Tom 110, Ne 6 


MATEMATHKA 


q\. 11. KOCTOMAPOB 


Ob ACMMNTOTHYUECKOM MOBEJEHHH PEWEHHH CHCTEM 
JIMHEMHbIX JU®SEPEHUMAJIBHbIX YPABHEHHH 
NEPBOrO NOPAAKA B OKPECTHOCTH MPPEF YJIAPHO-OCOBOH TOUKH 


(IIpedcmasaeno axademukom H. H. Bozoawbobum 17 V 1956) 


PaccMoTpuM CHCTeMy JIMHeHHBIX judppPepeHvaIbHbIX ypaBHeHHH 


w; = >) aij (2) wy, i=l, 2, sien gate, (1) 
j=1 


¢ aHasIMTHYeCKHMH KORppPHUNeHTAaMH, HMCIOUHMH B OKPeCTHOCTH O€CKOHEYHO | 


ylasleHHOH TOUKH BH] 


foe) 


a, (2) =) alnztae, (la) | 


bj 
m=0 


rye at’) — TOCTOAHHBIE, k—wevsoe uHCcJO. 
Ecam Bce XapakTepHcTHyecKHe 4YHCJIa MaTPHUbI || ao) || pa3JIMUHbI, TO, 


Kak nNoka3am Bupxrod (1), cyuyecrByloT # JIMH€HHO He3aBHCHMbIX (POpMa\Ib- 
HbIX PelUeCHHH B BUC HOPMaJbHBIX PAOB, NpHyeM MocneqHue JlartoT aCHMII- 
TOTHYCCKHE pa3JIOXKeCHHA MCTHHHbIX HHTerpaJiOB CHCTeMbI. Cmyual, Korya 
MaTpHita || a{® || HMeer OjMHaKOBbIe XapakTepHCTHYeCKHe YHCa, pas0OpaH 


NOJpOOHO JIHUIb IIa cuctem jByx (?) H Tpex (°) ypaBHeHHH B Tpesnouoxe- 
Huu, ¥To K=O. Hacrosulan paOora NocBALeHa MCCeXOBAaHHIO UpOH3BOVJIb- 
HbIX CHCTeM BHJa (1). 

V3 pesybTatos paOorsi (4) (cm. TakxKe (°)) cmefqyer, TO BCAKaA cucTe- 
Ma pacCMaTpHBaeMOro Ba HMeeT (byHaMeHTaJbHyIO CHCTeMy (bOpMaJIbHbIxX 
pelleHHH B BHe HOPMAJIbHBIX HW NOHOPMAJIbHbIX PAJOB 


Bj 
Wj (2) = e@ 2°; -S' olvi(z) O02) (2) 
rye v=0 
Pj 
Qi (2) = Dy 2%, (2a) 
s=1 
Pp (2) = Di glut z-mia (26) 
m=0 
Dp; 
(I<qi<a, .t=e+, 0 <pj<n—1) 
J 


(pafbt (20) OKasbIBaloTCA, KaK IpaBuuo, pacxoqalumuca). Cyreyrouiaa Teo- | 
peMa yCTaHaBJIMBaeT CBASb MOCMeAHHX C MCTHHHbIMM MHTerpaslaMH CHCTeMbI. | 
Teopema 1. Besakomy ayuy argz =) Npunadaencam n AuHetiNo Hesa- | 


BUCUMbLX UCMUHHOIX peuleHUuu || Wij (Z) || makux, umo Ha OaHHom AYLE Bbl- 
nNoOAHsIOMCA ACUMNMOoMULeCKUe PabeHcméea 

Wij (2) = Wi; (2). (3) 
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Ilepelinem tenepb K uccsieqoBaHuio BOMpoca: B KaKHX YIVJIOBbIX OOAacTAX, 


COWep KallA xX HCXOJIHbIH JIYU, COXPaHHAIorT CHJIY 3TH ACHMIMTOTHYeCKHe PpaBeH- 
CTBa. 


PaccMoTpHM BbIpaxenns 
lim Beatr, 9), (4) 


2> 00 


Pag(r, ¢) = Re[Qa (re*) — Qg (re'®)]. 


OuvesuqHoO, 4To mpeser (4) B 3aBHCMMocTH OT ~ MOXeT HMeETb OHO U3 
TpeX 3HaYeHHH: + oo, 0, — oo; nouoxKuM 


+1, ecnu lim Pig (r, 9) 4 — oo; 


Feo. (@)= —=1, ecru lim Pyp(r,-9) = = 00. 


r> Cc 


Ilyctb Jao HekoTOpoe MHOXKECTBO g 3HaAYeHHIi %; COBOKYMHOCTb 3Haue- 
HHH, YAOBJCTBOPAIOUINX YCJIOBHIO 


fag (¢) =1, 


oOpasyeT NOAMHOXeCTBO, KOTOpOe MbI OyJemM O6O3HayaTb Yepe3s Lac 
Kaxkyomy HomMepy j=j) (I<jg<n) uM KawgoMy sHayeHHIO 9 = % 
(—%<%<(0©) ocTaBuM B_ COOTBeTCTBHe TPH Mapbl 3HaueHHii Q: 
{9159 Post) S=O, 1, 2, KoTopble OfHO3HAYHO oMpesemAOTCA cweyIOuLuMH 
YCJIOBHAMH: 
1. Uncsa 9, WY, ONpeseAIOT HHTEPBaN gy (% € Zo) 


1,0 42,0 
Ce pe ee Per 


ABIAIOUMHCA HavOOubIIHM u3 BCex HHTepBanos g!°!, yroBAeTBOpAIONLUX ycu0- 


BHAM: a) BCe MHOKeCTBAa a) cg (1<a<n) cpasupie; 6) Kaxyoe H3 


mHoxects gi") nu60 cojepxKHT %, IHOO ABJAeTCA MYCTbIM MHO>KeCTBOM. 


pal 
2. Uucno 9, , onpeqesineT NomyHHTepBasl gl 


0 
Pir SPN % 


2 pal! 
TaKOH, 4YTO Ka>K]Oe H3 MHOXKECTB aun (l<a<n) ABUIHeTCH CBA3HbIM, B TO 


18] 


BpeMA KaK BCAKOMY TlOJIYHHTepBadly g 


Ma EGOS %- (>) 


ep Glel 
MpWHaexKUT TO KpalHeH Mepe OHO HeCBASHOC MHOXKECTBO Laj,. 
TIpu 3aqaHHOM 3HayeHUM 9, , UNCIO 9, OMpesemmer HHTepBad g"t) 


oe OE lh He Ne aaa) 


TaKOH, YTO KaxKOe H3 MHOKECTB git) (l<a<n) ABIAeTCAH CBASHbIM, B TO 
BpeMA Kak BCAKOMY HHTepBasy glél 


Berea G2 


IpPHHaIeKUT XOTA Obl OHO HecBASHOe MHOM«eCTBO gli). 
3. Uncno ¢,, Opeflenserca aHaylOrMyHo 4HCTY 9, ,, YHCIO ¢, , aHaOrHy- 
HO YHCY %,, C TOH JIMUb pasHUleH, YTO $,,< %< Foo: 
VWs ycnopui 1, 2 u 3 caefyeT, ITO BENMYHHBI %, , YAOBJETBOPAIOT 
HepaBeHCTBaM 
ee Gee, SP Sah, 
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HpHueM, ecJIH © 


H9,.=9%,>: 
1,1 1.2 
Tp mapbr unce {9, ,, %,} OMPeMeAIOT TPH YIJIOBbIx o6macTH Gs 


ye < MZ <G_g (8 =, 1, 2), 


etn 94,2? TO H Po1 me 2,2? H, HaoOopor, ecu LDhioee $2,2° Wes 


OTHOCHTEJIbHO KOTOPLIX MOryT ObITh JOKA3aHbI CJC YIOULHe TEOPeMBI: 
Teopema 2. Bcskoe pewenue {w;(Z)}, OAA KomMopoeo Ha AYE ATgz—¢% 
umerom mecmo acumnmomuuecKue paeercmea 


w; (2) > Wij; (2), (5) 


yOogremeopsem omum pasercmeam 6 <A10boll 3samKXYMmot yeaosow obaacmu, 
pacnononceHHoli 6BHYympu OOAacCMU Gy. 

JAA moeo umobel amu pa6excmea ocmaBbaauco cnpasedAuéolmu 6 HeKOMO- 
poli yenosott o62zacmu, xomA Obl OOHA Us epaxkUy Komopou HaxoOUmCcA 3a 
npedenamu o6aacmu Go, HYCHO, 4MOOHbL BoINCAHAAUC’ HeKoMopole OONOAHU- 
MEAbHbIC YCAOGUA. IMU YCACBUA ABAMIOMCA HEOOXOOUMbIMU U OOCMAMOLNOIMU. 

Teopema 3. ITycmo o,—4ucao gynkyult faj, (LKx<n), Ora Komo- 
polx mHooicecméa ou cymb nycmoie mHoocecmea (nN—1>o,>0). Cytwe- 


cmeyrom (1 + 4,) auHeliHo Hesaeucumblx pewleHuti {w;(zZ)}, yOoenaemseopsOUW4Ux 
acumnmomuseckum pasexcmeam (5) 6 aloboli samKNymolt yeaoeou obaacmu, 
pacnoaoxcenHoll eHympu oOaacmu Gy. 

Jan mozo umobel amu pagexcmea Oblau Cnpa6bedAUusol 6 HeKOMOpOK YeAo- 
eoti O6n2acmu, codepocaumeti o6n2acmb G, eHympu cebsA, HYICHO, 4mMoOObeL BoINOA- 
HAAUCH HeKomopole OonoAKUMeAbHbIe YCAOC6UA. Omu yCAaoeuA s\eAsIOMCA HeOb- 
XOOUMbIMU UL OOCMAMOXLHOIMU. 

AHaJIOPMUHbIe YTBEpKJeHHA CUPaBeJMBbI [IA OOMACTH Go. 

3ameuauHne 1. Ecau o6nacru G, u Gy He coBnayatoT c OO6sacTbio Go, 
TO, KaK [OKa3bIBaeT Teopema 3, BCerfla CYLLeECTBYIOT PpelWIeCHHA, YOBJIETBO- 
PAIOMHE JONOHHTeIbHBIM YCJIOBHAM TeopembI 2. Mbt BHM, TaKHM OOpasoM, 
4TO JaHHbIe YCJIOBHA TMOSBOJISIOT BbIJCJIHTb PeWICHHA, JIA KOTOPbIX PpaBeH- 
cTBa (5) cnpaBeqHBbl B OOsacTAx Ooee WHpOKHX, em Gy. C Apy- 
roH CTOpOHbI, Ha [pocTeHwHx MpumMepax wJerkO yOeHTbCA B_- TOM, 
4TO JONOJHUTEJIbHbIe YCJIOBHA TeopeMbI 3, Kak TpaBHJlO, He BbINOJHAIOTCH. 
CneqopaTeibHo, o61acTH G, H G, ABAIOTCA, BOOOULe TOBOpsA, HanOONbIUHMU 
oOaCTAMH, Ha KOTOPbIC MOXKHO UPOJOJMKUTb ACHMMMTOTHYECKHE PaBeHCTBa (5) 
Cc myda arg z= @. 

Sameuanue 2. B cayuyae, Korga Bee dpyHKuHH Q;(z) copnagaroT, dop- 
MaJIbHbI€ PeWIeCHHA (3) ABJIAIOTCA HCTHHHBIMH pelueHHAMH HM BONpoc OO acHMM- 
TOTHYeCKOH CxOfMMOCTH oTHaaeT. I]peqnonox%KuM, TO cpeqH cyHKUHi 


Q;(Z) CyUecTByIOT XOTA Obl Be Pa3sJIMYHbIX, H O6O3HAUUM Yepes co HanOouIb- 
Wlyio CT€NeHb 2, BXOAALLYIO B CYHKILH 


Qap (Z) = Qa (z) — Qe (2). 


M3 onpeyeseHua uncer %,, JerkO NOT CHeqyloulMe ONeEHKH WIA pas- 
HocTeH 9, .— 9, .: 


12; 


0<o,,—¢ <3t 


bf 


<5 M553 (s=l, 2), 


NOSBOJIAIOULME OWCHHTb BeMYHHY OOmactelt Gy, Gy, Go. | 


Sameuanue 3. Tlepeuncnennpe Bile pesysibTaTbl JerKO OOObUaOTCH | 
Ha CHCTeMBI, KOS(PHUHeHTbI KOTOPbIX pa3JlOXHMbI B HEKOTOPOL yraAoBoli 
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OONACTH o,< argzKa B ACHMITOTHYCCKHE Psi]{bI 


foe) 


a (eye > aah: 
m=0 


Tloxa3aTebcTBo Tteopem |, 2 u 3 cofepxuTcaA B padoTe (°), OHO OCHOBA- 
HO Ha cBeyeHHH cHcTembl (1) K CHcTeMe HHTerpaJibHbIX ypaBHeHHl. 

B  s3akroueHHe aBTOp CUHTaeT MpHATHBIM JOJrOM mMoOsarojlapHTb 
qa.-Kopp. AH CCCP A. H. Trxonospa, npeqnoxnplwero Temy HacToseli 
paoothl, wu lO. JI. Pa6uHoBpnua, BHHMaTeIbHO PpyKOBOJMBIero paOoToH Ha 
BcexX ee 9TaNax. 


MockoBckHit rocyLapcTBeHHbIM YHHBepCcHuTer Tloctynnaio 
um. M. B. Jlomonocosa 4 V 1956 
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JIAH, 72, No 2,241 (1950). 3 JIL. JLoncxaa, JIAH, 80, Neo 3, 321 (1951). * 0.1. Koc- 
ToMapos, JIAH, 108, 6(1956). ° WT. I. Kocromapos, KanaAngatcKas quccep- 
rauna, MY, 1956. 
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Jloxaagm Axagemun nayr CCCP 
1956. Tom 110, Ne 6 


MATEMATHKA 


M. A. KPEMHEC, H. A. BAMHUITEMH u H. A. AASEHLNTAT | 
OB OJHOM IIPHBOPE JIA NPHBJIMKEHHOrO HOMOrPA®HPOBAHH A 
(II pedcmasaeno axademuxom A, H. Koamozoposum 26 V 1956) 


Ilycrb dbyHkuua 2 =f (x,y), 3aaHHaxd M HelpepbIBHaA B H€KOTOPOM IIps- 
MOYTOJIbHHKe {@; CX < ay, b,<y<6,}, crporo MOHOTOHHA N10 KaxkOH H3 
lepeMeHHbIX X H Y TpH NocrosHHOH Apyroi. B HacTosuleH CTaTbe OMNMHCBI- 
paeTca IpHOop, MOsBOJIAIouMii B paye cuyyaeB no *byHkunH z= f(x, y) 
CTPOHTb HOMOrpaMMY H3 BbIPpaBHEHHBIX TOUeK, ONPeeNAIOULyIO B 3STOM IPA: | 
MOYPOJIbHHKe (pyHKuMIo z= N(x, y), Mano OTMMYAaIOUlylocA OT Z2= f (4. yy 

O603HauHM CHMBOJIOM Dyy KBaypaT O<¥ <1, 
O<y<1 8B maockoctu xOy. B janbHellem | 
6yeM paccMaTpHBaTb (PyHKUMH, 3ajaHHble B 
D,y; 9T0, KaK JlerKO BHeTb, He OrpaHHuHBaeT 
OOWLHOCTH. | 

B HacToAuleH craTbe MbI OyJleM CTPpOHTb He 
cCaMylO HOMOrpaMMy 43 BbIPaBHeHHbIX TOUeK 
cdyHkunu z= N (x,y), a oOpa3, elt ABOHCTBeH- 
Hbili. Ilo sTOMy JBOHCTBeEHHOMy OOpa3sy MO2XKHO, 
KOHEYHO, TMOCTPOHTb HW CaMylO HOMOrpaMMy. 

1. Ha nexoropoi# muockoctH sOt paccmor- 
pum xkpagpaT D.¢ (cM. pue. ‘1). Tlycrb / x 
m— lesIble MOJIOKATeIbHBIe uHca. 1) TIpose-| 
jem /—1 npsmouHHeHbIX OTPe3KOB, KaxK bili 

Puc. 4 H3 KOTOPBIX CoeqHHAeT TOUKY cTopoHbr OA c 

¢ TOUKOH cropoub CB, Trak YTOObI HHKaKHe Ba HS | 

9THX OTPe3KOB HE HMeJIM OOWLHX TOUeK; CTOPOHy KBaypata OC oOo3HauHM Xo, 
CaMbIii JIEBbIMA H3 IPOBeeHHbIX OTPe3KOB Xj, CeMyIOUlMH 3a HAM Xo, HT. JL. 
cropony AB o6o3Haunm X;; 2) mpoBeyem m—1 NpsMoJMHeHHBIX OT-) 
P€3KOB, KaxKJbIi H3 KOTOPbIX COe{HHAeT TOUKY cTOopoHb! OC c¢ TOKO cTO- 
ponpst AB, Tak, uroObl HAKakHe Ba W3 9THX OTPe3KOB He MeN Obl OOUINX 
ToueK; CTOopoHy OA HasoBeM Y ; MpoBe[eHHble HAMM OTpe3KH, CUHTaA CHH3y_ 
BBepX, COO3HaYHM COOTBeTCTBeHHO Y,, Yo,..., Ym—1 H cTopony CB o60-} 


3HauuM Y,; 3) Ha oTpe3kax Yo, Yy,..., Ym BO3bMeM TIO HeCKOWIbKO TOUeK H| 
OTMETHM HX. COBOKYMHOCTh OTpe3sKOB Xo, X1,.--, X1, Yo, Yy,.+-> Ym HM OTS 


Me4CHHbIX TOUeK OyeM Ha3bIBaTb CxeMoli (s, ft). 

Jlpe cxempl (s,t) wu (u,v) OyeM Ha3bIBaTb 9KBMBAJICHTHBIMH, CCJIH BbITIOMJI- 
HAIOTCA CseAyIoulMe TpH TpeOoBaHua: |) uncao 1 4-1 oTrpeskoB Xj; B o6eux. 
CX€MaX OJMHAaKOBO; 2) unc0 m-+ 1 orpesKoB Yj; B O6eHx cxemax OMHa-| 
KOBO; 3) eCJIM Ha HeKOTOpoM oTpesKe Y; MexKAy OTpesKamu X; u Xj4, OMHOM) 
CXE€MbI JI@KHT fF OTMCYCHHBIX TOUeK, TO B [pyro cxeme Ha oTpesKe Y; Mex]ly/ 
X; U Xj4, AJ@KHT TOKE fF OTMCUCHHBIX TORK. 


2. BosbmMem HekoTopoe ¢ >0. [lenoe uncuio n BEIGepem Tak, 4TOObI 


oa. max f (x, y)—minf (x, y) ~ 2 
= = = 5 ve 


Bpejem o603HaueHHa: 


Z, = min f(x,y) + 40, k= 0, 4g dele 2, ee tee (1)) 


IipambiMH, MapasenbHbIMA oOcAM KOOpaMHar, paso6bem xkBalipatT Dyy Ha 
MaJIbIC NPAMOYPOJIbHAKH Tak, YTOOBI KOeOanne tyHKUHMH z= f(x,y) B Kax- 
HOM H3 9THX NPAMOYTOJIbHHKOB ObIIO MeHbIUe 6 H UTOObI] HUKaKasd V3 JMHUE 
R445) = Zov, 0 50, 1,2,,,-0%— 1) He Mpoxouia HH yepes OfHy H3 
BepINHH 9THX MPAMOYIOJIbHHKOB. YpaBHeHHsA 9THX MPAMBIX 3aNHUWeM B BUJe 


Keak, (6305 1,.2; ©. 19D) Sy y; (pO 1525 5, RI, 


pane 0 = Xo < ¥, <4, <<... <x = 1; Of yy, <7, <x. a oe = |. Ore 
M€THM TONKH MepeceveHHA TPAMbIX y= y; (jf =0,1,2,...,m) c Kaxyoli u3 
juHun f (x, Y) = 2.41, (9p = 0, 1,2,...,2—1). Cosoxynuocrs CTOPOH KBaj- 
pata Dyy, MpOBeJeHHbIX HaMH OTPe3KOB MpAMBIX H OTMCUCHHBIX TOUeK oOpa- 
3yeT cxemy (x,y). Pomb orpeska X; pH 3TOM HCnOmHAeT OTPe30K lip AMOoH 
*=x; (t=0,1,2,...,/), a poms orpeska Y;—orpesox mpsamoit y= 
=y; ({=0,1,2,...,m). Taxyto cxemy 6yyem Ha3biBaTb ¢-cxemoii tbyHKUHH 
} (x,y). Samerum, 4To Ha ©-cxeMe HH Of{Ha M3 OTMCYCHHBIX TOUeK He CoBra- 
qaeT € TOUKOH MepeceyeHua oTpesKoB X; ¢ oTpesKamu Y; HW HH B OHOM HB 
OTPE3KOB Y = Yj; Xi VX Xin, (J = 0,1,...,m,i=0,1,...,1) ner Oompme 


OJHOH OTMe4CHHOH TOUKH. 


Kaxkad JMHuA ypoBns f (x,y) = 241, (0 = 0,1,...,2 —1) npegcraBaena 


“Ha ¢€-cxeMe (yHKUHH 7 (X,Y) HeECKOJbKHMH OTMeYCHHbIMH TOUKAMH — TeMU 
| TOYKAaMH, B KOTOPbIX 9Ta JIMHHA YPOBHA TepeceKaeT mpample y=y; (j= 


=0,1,2,...,m). CoBokymHocrb OTMeYeHHEIX TOUeK, TIpeAcTaBJAIOULAX Ha 


$-CX€Me JIHHHIO YpOBHA f (x, y) = 2,41,, O6o3HaTHM W141. Tem 2Ke CHMBOJIOM 


Wo+, SyeM OOO3HAYAT COOTBETCTBYIOULYIO COBOKYHHOCTh TOYeK Ha J06Oli 
cxeMe (U,V), SKBHBaJIeHTHOK ©-cxeme cbyHKUHMH f (x, y). 

3. Teopema 1. /Tycme onpedeaenHan u nenpepoienaa 6 Keadpame Dyy 
Qynkyun z=} (x,y) mMOoHOMOHHA 6 CMpozom CmMbICAe no Kaxcdoti U3 nepemen- 
HbOIX X U Y NpuU nocmosKHOlL Opyeott u nycmb cpedu cxem, 9IKeUeAACHMAOLX 
s-cxeme (byHKYyUu Zz =f (X,Y), ecmb Ccxema (u,v) makaa, umoe Keadpame Dyy 
MOWCHO Nposecmu NpAmMOAUHeUHoIE OMmpesKU Z,, Zo,...,Zn—1, OOAAOQaIOWMMEe 
cAaedyruumu ceolicmeamu: 1) KOHYbt KaIC0020 U3 aMUX OMpe3sKOe acoKAaM Ha 
epanuye Dyy U HuUKaKUe OBA UZ HUX He UMeiom oObwWUuUxX mou4eK; 2) oOmpesoK 
Zo (9 = 1,2,...,2—1) omdeanem 6 Dyy cceoKynHocme mouek W.~1, 0M co- 
eokynHocmu movwek Wp41,. Toeda @ Dyy cywecmeyem nenpepoleHan HOMmOepa- 
dbupyeman dynkyun N (x, y) maxas, amo nepaeencmeo | f (x, y) — N (x, y)|<e¢ 
Bolnonansemca 6 Arbol mouke Keadpama Dyy. 

AoKa3aTeabcTBoO. YpaBHeHHA MIPAMbIX, HecyWlHx oTpeskH Xj, Yj, 


Zp B CXeMe (U,V), SKBUBAJCHTHOH JaHHOH e-cxeme (byHKuHu f(x,y), CooT- 
-BeTCTBeHHO 3allHuiem Tak: aqu+b0+c¢c;=0 ((=0,1,2,...,1/); dut 


20 + f,=—0(j=—0,1,2,...,m); ra + spo +i, = 0(R=1,2,..-,n—1]), 
Touka MepeceyeHuaA AByX coceqHHX Mpsampix aju+bu+c,;=0 u aiyqut+ 
+ 6)4;0 + Ci4+; = 0 Haxogutca BHe D,,. Uepes Hee NpoBeyemM NyyOK NpAMBIX 
(%i+1 — X) (Qiu + 00 + ¢;) (x — %;) (Gigi + O44,0 + Ci4,;) =O. Saecb x — 
llapaMeTp llyukKa, a 3HaK + HIM —B NOCJIeqHeM ypaBHeHHH CylefyeT BbIOpaTb 
Tak, UTOObI MPH H3MeHeHHH X OT X; JO Xj+, IPAMAA Ny4Ka TWOBOpayHBaacb 


Obl OT MpAMOH aju+b;u-+c; =Q Ao npaAmMoH aj;4,u + b;4,0 + C4, = 0, BbI- 
-MeTaA YacTb KBajpata Dyy, HaXxOJAULyIOCA M@KAY YTHMH TIpsAMbIMH. 


AuvaJiorHuHO moctymaeM c swOoH Mapow coceqHHxX UpsAMbIX KaxKJOH 


-u3 Tpex cuctem {X;}, {Yj} u {Zp}. Samerum, YrO TaKHM CMOCOOOM MbI Kak OH 


Touke KBajpata D,, MocTaBHAH B COOTBeETCTBHeE TPH HYHCA X, Y, Z. 
Takum o6pa30M, MBI Nlosyyumu Tpu PyHKuHH x= x(u,v), Yy=y(U,v) u 
== 2(u,V), OMpeeueHHbIe B KBaspate D,,, Take, YTO KawKOe U3 ypaBHe- 
HHH x (u,v) =const, y(u,v)=const, z(u,v) =const OyfeT ypaBHeHHem 
IIpAMOH, NpHyeM ypaBHeHHe X(u,v)=xX; OymeT coBMayaTb C YypaBHeHHeM 
UIpaAMol aj +6;0-+c;=0, ypaBHenve y(u,v)=y; coBlagqaeT C ypaB- 


-HeHHeM mpsmoi dju +e + f;=0, a ypaBHenue mpsMmol z (U,V) = Zp COB- 
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layjaer C ypaBHeHHeM fpll-+ s,po-+t,=O0, rye Ze ONpefsesaerca pH 
ize] f2/%.%, nens (1): 

Ilycrb (x, y) — npousBosbHaa TouKa KBaypata Dyy. IIpambie x (u,v) = x, 
y (u,v) = y TepecekaioTcA B HekOTOpOH TouKe (u,v) KBagpaTa Dy»; yepes 
3Ty TOUKY MpOXOAUT eMHCTBeHHad MpaAMas cemelicTBa z(u, Vv) = const. Dron 
pAMOM COOTBeETCTBYeT €MHCTBeHHOe 3HaveHHe Mapametpa z. Mtax, tTpu 
ypaBHeHua x (U,V) =X, y (u,v) =y HM Z(u,v) =z ONpefenAlOT Z Kak (yHK- 
WHO OT X HW Y BO BceM KBafpate Dy,y. OOo3HauHM ee uepes z= N (x,y). 
Jlerko BuyeTb, ¥TO z= N(x, y) aBAAeTCA (yHKUMeH, HeMpepbIBHOH B Dyy. 

Ha nuockxoctu uOv smuHHH x =const, y=const, z= const — mpsmple, 
cleqopaTesbHoO, pyHkuua N (x, y) HOMorpadupyema. CoBokyNHOCTb MpAMbIx 
cemefictB x =const, y =const, z=const B Dy, NpeyctaBasaeT coOok oOpa3, 
J\BOMCTBCHHBIN HOMOrpaMMe H3 BbIPABHEHHbIX TOUeK JIA PYHKUNH Z = N (x, y). 

PaccmorpuM pasHoctTb [ (x,y) — N (x,y). BosbmMem npon3BouIbHylo TOUKy 
(Xo. Yo) € Dey. Ona MomageT B HeKOTOpylo KuleTKy Rij {xj C¥< Xian YIK 
SYS yj}. Touka (uy, V9) MepeceyeHua JHHHH x (U,V) =X, Y(U,v) =Yy 
B KBajpate D,, NonayeT B kKJeTKY Ajj, OTPpaHHYeHHYyIO TIpAMBIMH x (U,V) = — 
= Xi, X(U, 0) = Xiti> Y (u, v) SE y (u, v) = Yj+i- 

Bo3moxHbI [Ba cirydaa: | 

1) Kaerxy Rij He NepeceKaeT HH O(Ha H3 MHA Z = 241, (0 = 0,1,2,...| 
-. .,— 1). Jlonycrum, HampuMep, 470 Rj; exKUT MeXKLY JMHHAMH Z = 2-1), 
Z == 2Zo41;,. Torga, OueBHAHO, 


Zo—fp << f (Xo» Yo) < Zo41},: (2) 
B 9ToM cuIy4ae Ha CTOpOHaXx KJeTKH Rij CX€MbI (UU, VU) HET OTMeCYCHHOH TOUKH. 
Ora KeTKa HAaXOMHTCA M@xKLY ABYMA PpALAaMH OTMeCYCHHBIX TOYeK, COOTBET- | 
CTBYIOWHX JIMHHAM Z = 2p_1),, 2 = 241. KaterKa Ri; OyfeT Tora B Dyy Haxo- 
WHTbCA Me@XKY MpPAMbIMH Z(U, V) = Z_1 MH Z(U, V) = Z4,. Tlostomy B Kajol 
TOUKE STO KETKY OY WET Zo. <2 (U, V) < 241. B uacTHOCTH, Zp < 2 (Uy, U)< 
<2p41- B cooTBercrBuu C onpejeneHHem z = N (x, y) 9TO O3HauaeT, UTO 

Zoma< NV (Xo; Yo) << Zp4. (3) 

V3 (2) u (3) noswyuaem 


|V (o> Yo) — f (Xo: Yo) |< 2e41— Zo~t}, = Lo4-1}2 — Zo K 95/- 7/56 = 8/56: 


2) Kuerky Rj; nepecekaer ova 43 WMHMli Z=2,41,,. Torga Rj; NEKAT MEK 
JMHHSIMH f (X,Y) = 2-1), Uf (x, Y) = Zp49,, H Mbl HMeem 


Zo— << f (Xo» Yo) < Zo+4lys (4) 


Ha cropone knetku R;; cxembr (u,v), cooTBeTcTByrouleH R;;, HaxXO_UTCA 
OTMCNCHHAA TONKA, NOPOwMeHHaA MMHHEH f (x, Y) = Zo41,. Uepes sty KJICTKY | 
MOryT NPOXOAMTb OTpPe3skH Z, H Zp4,, HO OHA HAXOAMTCH MeXxKy OTpesKamH 
Zo-1 HW Zo4g. Knetka Ri; B Duy OyzeT MOSTOMY HAaXOJMTbCA MexKy mpsA- 
MBIMH Z(U, 0) == Zp, H 2 (U,.U) = Zoio. PaccyKaa Kak BbIILe, yOexKaemca 
B TOM, 4TO HMeeT MeCTO HepaBeHCTBO 

Zo—1 <N (Xo, Yo) << Zoro. (5) | 

Ms (4) u (5) nonyuaem . | 


iV (Xo Yo) — f (Xo Yo) |< 2p43— Zo—iy = Zp48). — Zp4 S/o */,e =e. | 


Urak, Bo H TOU ] 

nee BCAKOH - oe KBalpata D,yy umeem | N (x, y) — f (x, y) ene 

- }eopema 2. flycme dynkyua z =f (x,y), 3adannaa u Hen pe poleHan 
6 Dxy, Cmpoeo moHOMOKHA no Kaocdoti nepemeHHol x u Y npu nocmosHHotk 


Opyeod. Iycme, Oaace, N, (x, y) — Henpepolenaa Homoepadupyeman ynkyus, 
onpedencnHan 6 Dy u maka, umo | 


F(x 9) — No (x, y)|<e/5 ©. 


60 6cex mouKax Dxy. Toeda eoinoansiomcn ece YCAoGuA meopemot |. 
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5. Bonpoc o Tom, cymecrByer wu cxema™ (u,v), 9KBUBavleHTHad ¢-cxeme 
_HekoTopoH dyHkunu f(x,y), yROBeTBOpsioMlad ycloBHam Teopempl 1, HHOrya 
MO2%KHO PeClUHTb MPH NOMOMIM ycrpolicrBa, H30OpaxeHHoro Ha puc. 2. Ono 
| COCTOHT H3 KBafpaTHOM PpaMKH, MPSAMOJIMHEMHbIX KYCKOB HpOBOJIOKH (CMMI) 
M Mo/3yHKOB *. Kakjlad u3 CTOpOH paMKH UMeeT popesb. IIpopesu cropon 
I wu II] pacnonoxeubt HaxKe TIpo- 
pesew cropon JJ u JV. UWupu- 
Ha KaxkOoH mpope3su mpeBocxo- 
AUT TOJMHHY CiHUbI, HO MeHbIUIe 
ABOHHOH TOMMLMHEI cnHubI. B mpo- 
pesu cropon JJ u IV sBcraBpum 
{—1 cnuu; 9TH cHuubI 060- 
3HauHM, CYHTaA OT CTOpoHH! J K 
cTropoue //], cooTBeTCTBeHHO CHM- 
BONaMH X,, Xo,..., X11, CTOPOHY 
I pamMku oO003HauHM CHMBOJIOM 
X 9, a cropony J//] — cumBosom 
X,. B npopesu ctopon J u III 
BCTaBHM 7—1cnul; 3TH CNHI 


0003HaYHM COOTBETCTBEHHO, CUH- Puc. 2 
Tas oT cropoupr // Kk JV, cumBoua- 
MH Y,,Yo,...,Y¥m—1; cropony JJ pamKu 0603Ha4dHM CHMBOJIOM Y 9, a CTOPOHy 


IV —cumBo0M Ym. Ilycrb Oa W3 OTMeUeHHBIX TOUeK ¢-CXeMbI (pyHKILHH 
[ (x,y) mexuT Ha orpeske Y; Mexyy orpeskamu X; u X;4,. Torga Ha cnuny 
Y; Mexyy cuvuamu X; u X;1, NocaqumM nom3yHoK. Tak nocrynuM c KaxKoli 
OTMeYeHHOH TOUKOH cxembl (x, y). Torga Kaxkjaa muuna f (Xx, y) = 2,41), Oyger 
npeycTapsieHa B MpHOope HeCKOJIbBKHMH TloJi3yHKamMH. Tlepeypuraa cnMubl 
NOJISYHKH, MWocTapaeMca JOOMTbCA Toro, 4YTOObI Mex y mOObIMH ABYMs rpyn- 
M1aMH MOJI3yHKOB, MpeCTaBJAIOWIMMH coceqHHe JHHMH ypoBHa f (x,y) = 
= 2o-1,, [ (X,Y) =Zo4, (9 =1,2,...,2—1) MoxHO O6bIIO Obl NpOMOKUTS, 
cNMUy H MpHTOM Tak, YTOOb] 9TH CMHIUbI He TMepeceKaJcb. 

IlouoxKuM, 4TO yfacTcA TakHM oO6pa30M nposoKHTh n—I1 cnn Z,, 


Zy,---,2n—1, MpwuemM cnuua Zp, pacnosomKeHa MeEKAY rpynaMu NoOV3yHKoOB, 
MpeACTaBJIAIOUIMMH JIMHHM ypoBHs f (x, y) = Zo», U f (X, Y) = 2041, (9 = 1,2,... 
at) 11), di poexrupya; Croponel pamku, cnn X,,.22 5 Xti1 Vay. Y mai 


WM MOJI3yYHKH Ha TOPH30HTaJIbHYy!O IJIOCKOCTh UOV HW 3aMeCHAA MpOeKWHH CTO- 
POH paMKH H CIM UpAMOJIMHeHHbIMH OTpe3KaMH, a MPOeKUMH MOJI3yHKOB 
TOUKaMH, Mbl MOJIyYHM Cxemy (UW, UV), IKBUBAJIEHTHYIO e-cxeme (pyHKuHH f (Xx, y). 
[Ipoextupya 3aTem cnuupl Z,, Z,,..., Zn, Ha TY %Ke WAOCKOCTh HU 3aMeHaAs 
3TH TIpOCKUMH OTPpesKaMH TIPAMbIX, MbI MIpHJeM K CHCTeEMe OTPe8KOB, O KOTO- 
pol roBopHtca B ycuoBHuH Teopempt |. Mcxoya u3 3TOH CHCTeMbI, CTpoHtTca 
o00pa3, ABOMCTBeHHbIM HOMOrpaMMe (byHKuHH z= N(x, y). 

M3 Teopempi 2 culefyeT, YTO B Cuyuae, KOra cCyllecTByeT HelpepbiBHas 
Homorpadupyemaa dyHKuHA z= N,(x,y), OTMMYalollancA B KBajipaTe Dyy 
OT 3aJaHHOH HeMpepbIBHOM H MOHOTOHHOM 10 KaxJOH mepemeHHOH tbyHkuHH 
z= f(x,y) MeHblue uem Ha ¢/5, oMvcaHHoe BbIIMe YCTpOHCTBO NO3BONAeT 
MOCTpOHTb HOMOrpaMMy HeKOTOpoH cbyHKkunH N (x,y) TakoH, uTo |/ (x, y)— 
— N (x, y)|<ce aa Bcex ToueKk (x,y) B Dyy**. B cayuae, Korga HcxoqHaa 
dyukuusa f(x,y) cama HOoMOorpadupyema, mpHOop MoxKeT ObITb HCIOJIb30BaH 
AJA MpvOsWxKeHHOrO HOMOrpaupoBaHuA. | E 

ABTOPBI BbIpaxKaloT HCKpeHuioIo GsarojapHocth A. H. Koymmoroposy 3a 
COBETbI, HCNOJb3OBaHHbIe HMM IPH pesakKTHpOBaHHH STOM CTaTbH. 


Ilocrynuao 
26 V 1956 - 


* BaarofapaA HasiexkauleMy NOmO2%KeHHIO WeHTPa, THPKECTH Ka%KUbI NON3yHOK, Haca- 
X%KCHHBIM Ha TOPH3OHTAJIbHY!O CNHUY,: COXpaHAeT BEPTHKAaJIbHOe MOMO*KeHHe. 
2 k € 
** Ecyiu, KOHCYHO, 2TOMY He NOMemaeT TOJIMMHa CNHI. 
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Jloxnagn Akagemun nayk CCCP 
1956. Tom 110, N 6 


MATEMATHKA 


lr. MAPXACEB 


OB OJHOM FTPAHHYHOHM 3AMAUE JIA YPABHEHHSA 2 Au=0 


(ITpedcmasaeno akademukom M. A. JlaspeHmbesuim 29 V 1656) 


Anamap (1) paccMorpesl ypaBHeHHe cocTaBHoro THIa 


Bomee o6mlee ypaBHeHHe paccMaTpHBawocb B (*). Kaxjoe pelleHHe ypaBHe- | 


Hua (1), Kak yKa3am AjlaMap, mpefcraBHMo B BHJe U=v+tw; 3yecb 
v —rapMoHunueckad (PyHKWHA, W—pewieHve ypaBHeHHuaA Ow /Ox = 0. phe: 
o6acTb, rye uleTCA pewieHHe ypaBHeHHs (1), ecTb Kpyr K (x2?+y?< 1). 
VMspectHa, Kpome Toro, TeopeMa CyLeCTBOBAaHHA WH e€HHCTBEHHOCTH peenust 
culeftyrouleH TpaHHyHOH 3ayauH: HaHTH peryApHoe B OOsacTH K_ pewieHne 
ypaBHenua (1) MO TpaHHuHbIM yclOoBHAM ul|y=f,(%), ulz=fe(y), rae 
{—oOKpyxHocTtbh kKpyra K; d—bseprTukabHbli Wuametp —-Il<y< 1; 
f, 4 fo—3aannple cbyHkunH. Ecun cOo3naunTb w(d)= vy, TO Aa ompe- 
WeueHHuA w(o) Noydaerca 
About: - 1— e% re 
ADIN ee ro YF (?), (2) 


pw (3) = 


=U 


Pp =sind, F (%) =f, (9) = f, (sin 4). 


Vs3pecruoe HOKA3aTeJILCTBO TCOPeCMbI CYULECTBOBaHHA PelleHuA HHTCrpaJib- 


HOrO ypaBHeHHst (2) JOBONbHO JJIMHHO H CJIOXKHO. 


B Hacrosieli 3ameTKe CTponTCA pelwieHHe MHTerpasbHoro ypapHenusn (2) 


B ABHOM BHIJe. OueBujHO, uTO 3TO pelleHHe e€J[HHCTBeHHO. 


Bpeyem nepemenuple y = sind, y= sin, Torga (2) Nepennimerca B BHAe~ 


i 
A 4 — y? d 
wa) = se \e OD aie ay pee Eb (3) 
Apo MHTerpatbHoro ypaBHeHusA (3) MOXKHO MpecraBHTb B Buse 
© co Rk 
maa 2! T; (y) Tp (a) 
Vitae | pore ' Liexnoesora 4) 


K (y, 1) >) (2y)* Tr (4) = 


rye ¢ YeTHO HAM HeyeTHO OfHOBpemeHHO c k; T,(4)—A-ii nomuuom Uebpi- 
leBa. EcrecrBeHHO HCKaTb pe30JIbBeHTy ypaBHennsa (3) B Buse 


co 


ry, =~ DS Toy) Ton), (5) 
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Ee =O. (1) 


me pug OMHOBPeCMEHHO YeTHBIE HIN HeuerTHple. 


Ecau B (byHKuHOHabHOe 
-ypaBHeHuHe JIA pe30.IbBeHTbI 


CY, 1) =Ky 9) +32 | Ky, OPC, nat 


: 


tioycrasuTh K (y, 7) u3 (4) u I'(y, 4) u3 (5), B Momy4eHHOM paBeucrse IIpo- 
H3BeCTH ee mo f, 3aTeM TNOMHOXHTb O6e yacTH Ha T,, (4) dx, 


TO, uHTerpupyxA or —1 go |, ‘6yyem HM€Tb 


m 


Dy VT p(y) = = >)2 pie es ae Ot be pH nm HeyerHoM; 
on - (6) 
Dv" Tp(y) = (2y)" ee 4 Sorte ym yy | pH n yerHoM. 

P=0 p=0 


Yunoxasa (6) Ha T;(y)dy/V 1 — 92, 


HMHTerpHpyA HW BBOAA BMecTo y/” 
-MOCTOAHHbIe 


reich alae (7) 


(ANA OMpeeeHHA MOCTOAHHBIX YJ" HMeeM TpeyroJbHy!0 cHCTeMy 


k! n! 
eee x; (a+ 8/2)! (aH at" (A+ A)! (A=) 12)! (8) 
te 0 St, Oe). 


B cayyae j =O (Trorqa n= 2m) nonyyaerca ypaBHenue 


2 ! 2m)! 
(a1) tt 2 ring... foam Gee oman a Gl (gy 


Onpeyemutesb cuctempr (8) 


so = (5-H) (s5e—1)- (5-1) 


¢=2 pH n yeTHOM, s =1 mpu nm HeyeTHOM. 


Pemas (8) uw yunTpIBaa (7) u (9), nomyuuM 


n—j nt+j - ; 
ne en NE 0 eg 5 C10) 
rye 
A,=1, INH ae 
(G+ 2)! J] a—2!*) 
n—j—2 x i+k,l 
n one (=) Se RR ee Ee 
iis y nl (j + 2r)! Bue ae 
Shae We + Geri (@ + s+ 2) 2a F— 25) 7B 
n—] i —2 
ni(—) 2 Jf u—2/) 
ploee 0] j= n— —4,...). Lt 
REL SAIN) Th, ce el a a a 
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3yecb 4 — 4HCIO MHOXKUTeeH B NpOvsBeqeHHH Ila —2°'"), 


(2o1(-* [] a— 2) 


ealie 
ey Td)! 
ee (—y" 2 (1A—™) (2m)! 'S Pee eae (L+ RI (l ) 
oe 1) ae © a a) rir eee 
m—1 : 
i=1 | 12). 
ee a ey ee | 


Pay (5) c Kos punnentamu (10) u (12) cxoqurca paBHomepHo, Takum 
o6pa3oM, pelieHHem (3) ABJseTCA PYHKUAA ) 


1 
4 ae ‘ F (n) dn 
eW=FW)ts Sy Te) \ Told) a. 
P. I=0, BSG = 
Orcrojla AIA VU H W NOUYIAIOTCH BbIPaKeHHA: 
Y(p, 9) = 
x [Fa(da)—falsings) + =: >, YT , (sind) \ r,(sindthly)—Fe(oindniay| 
ee \ ‘ P.V@=0, P<4 —T Se 
2m 1 — 2 cos (® — yy) + 0? 
| x (l= ad, 
wY)=hW)—s di Toy) \ Ta(sin 9) [(f, ®) — fe (sin Yad. 
Ds 9=0, P< —t i 


Moe BHHMaHve Ha ypaBHeHHs cocTaBHoro Tuna oOpatua A. B. Buuayge. 


IloctynHsto 
28 V 1956 


UMTMPOBAHHAS JIATEPATYPA 


‘J. Hadamard, L’enseignement Math‘matique, 35, 5 (1936). 2 E. Storch i 
Ist. Lombardo Sci. Lett. Rend., Cl. Sci. Mat. Nat. (3), 14, (83) (1950). 


Jornags Akagemuu nayr CCCP 
1956. Tom 410, Ne 6 


MATEMATHKA 


JI. }. HAKOJIEHKO 


OB OJHOM JOCTATOUHOM YCJIOBHH HEKOJIEBATEJIbHOCTU 
PEWEHHM YPABHEHHA y’ + f(«)y = 0 


(ITpedcmasaexo axademuxom H. H. Bozoawbosem 6 VI 1956) 


B cratse (1) 3aamMas nmoKasasl, ITO JA KOMeOATeEMbHOCTH pellieHHa AUd- 
cepeHuvabHoro ypaBHeHHA 


y" +P (x)y=0, xB Xp (1) 


(pyHkuusa f(x) WelicTBHTebHad, HelpepbIBHaA Mpu x > xX.) MocTaTouHO, YTOOHI 
CYLIECTBOBAJIO LevlOe HEOTPHUAaTeIbHOe YHCIO p, AIA KOTOporO 


o0 p 

(tof) —4 > ti tortfar = + 0, (2) 
i=0 

rye ett) Alo x lining inte ean) ge Ia ln ela 14, 


B 9Toii cTaTbe MbI yCTaHaBJIMBaeM HeOOxoO_uMOe YCJIOBHe KOseOaTeub- 
HOCTH peulenuii ypapHenua (1), Onu3Koe K AOCTATOUHOMY yCJOBHIO SlaMmaua. 
2To HeEOOXOAHMOe yCJIOBHe COJepxKHTCHA B cle_yIouleH Teopeme. 

Teopema. Ecau npu Kakom-au6o yenaom HeompuyamerbHom Pp 


\ Los (#) 0 (x) dx <00, 


1 
o 


‘20e 
Pp ; p 
eo(X)=f@—F Li? npe F(x) -—F IWS 0, 
i=0 i=0 
| p 
Lap (x) = 0 npu f(x) —> d (Li(x? <0, 


mo s060e HempusuanoHoe pewenue ypasnenus (1) HeKorebaroujeeca. 
Tloka3aTeabcrTBo. lia foKasaTeJIbCTBa TeOpeMbl BBEeM B paCCMO- 


| Pp 
penne cbyHKumio f(x) = p(x) + ou [Ley ?, law Kan 7) = [7 (2), 10 
i=0 


‘u3 TeopembI cpaBHenusal IlIrypma caegyeT, 4TO pellenua ypaBHenus (1) He- 
KONeOMIONIMeCH, CCIM He KOMeOJOTCA pelieHHA ypaBHeHusa y” + f,(x)y = 0, 
T. €. ypaBHeHHaA 


Dp 
+(L > Liar terw}y =o. (3) 
i=0 
Iloxaxem, yTO Npu BbITIOJIHCHHH yCJIOBHA 
\ Lpsa (X) #9 (x) dx <00 (4) 


peulenua ypaBHeHua (3) He kKoseOsOTCA. 
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Vccnekyem Jia 9TOrO acHMMTOTHYeCKOe NOBeeHHe pemeHul ypaBHe- 
Hud (3). Tipu op (x)==0 o6mlee pemenue AnppepenuMabHOrO ypaBHeHHA (3), 
MOXHO Tpe[CTaBHTb B BH]e 


y (x) =CyV Lp (x) + Cy V Lp (x) In?*» x, 


B YeM MOKHO yOeAHTHCH MOMCTAHOBKOl TOTO BbIpaxKeHHA A CyHKUMH 


y(x) B ypaBHeHue (3). 
Tlomb3yacb MeTOJOM BapHalHH TMPOMSBOJIbHbIX TMOCTOAHHBIX, MO?KHO I€~ 
pelitu oT judbepeHunambHoro ypaBHeHHa (3) K 9KBHBaJICHTHOMy HHTerpaib~ 


HOMY ypaBHeHHIoO 


y (x)= \ VL) Lp [Inet — Inet+Yx] 9 (8)y (dé + 


Xo 


OV COR a Cny) bana a. (5)) 
Ilomaraa B (5) 


y (x) = 1 (x) VL p(x), -y (%) = Ne (x) aie (x) In@tD x, 


NOJyYHM Mp cooTBeTCTByIOIeM BbIOOpe Xo, Cy H Cy cieqytoulne ypaBuennst | 
quis (pyHKunt 4, (*) HW Ap (x): 


; = c : Z nee ae | 
n= 1+) Len Oe | Fa] ae, | 
(6) 
p , Inr)) é cs 
ne()=C+| Loren @ [or —1|m Qa, CHO, 


Pemlan 3TH ypaBHeHia OObIUHBIM Me€TOJOM TOCJIEIOBATeCJIBHbIX ipHoOmH*Ke- 
HHH, MOXKHO NOKa3aTb, YTO JIA CXOJMMOCTH Tpouwecca JOCTATOUHO BBITIOJI- 
HeHHA YyCJIOBHA 


Lo+1 (8) ep (6) de <1. 


ar) 


CoryiacHo (4) 9TO HepaBeHCTBO OyJeT BHINOJHATHCA Mp JOCTATOUHO OOJIb-) 
OM X). B aTOM culydae ypaBHeHuaA (6) paspeluMMbIl, WH UX pellleHHaA mpey-} 
CTaBAIOT COOOH HelpepbiBHble (pyHKUMH, PaBHOMepHO OrpaHHYeHHble B HH-} 
TepBaule (Xp, Co). | 

V3 ypapuenni (6) cuefyeT, uTO y,—>1 mpu x—oo. Tlokaxem, To # 
Y2(xX) pH xX—> oo ToxKe CTPpeMHTCA K KOHeUHOMy TIpeyesry. JleicrBuTenbHO,, 
MpH X%S%x< x 


x 
nlP+h) ¢ In{?*1) é 


iA 6 ] > ft a c fa fa & e 
| L p41 (&) Op (8) infP+D x Ne (6) dé = \ L p+1 (5) Gp (6) in) No (§) dé + 
¢ a al (p+1) E ; 
ai \ Lp +1 (8) Sp (8) Re io Os. 


a 


| 
Tak Kak B JaHHoM cayyae Inv+De/Ine+)x<1, To npn mo6om «> Ob 
MOXKHO yKa3aTb TakOe JOCTATOYHO OoOsbUOe X,, AA KOTOPOrO i | 


( a In'?+1) é pays tt € 
\ L p+ (&) p () 7a, (GE) di <> MpH x > X,. 


xy 

‘ (p+1) 
B . As a In 2 r r i 
cusly Toro, 4TO lim | L p41 (8) Pp (S) orn, (6)d¢ = 0, mpu Bpi6pan-} 


xX 


HOM Xj BCera MOKHO yKa3aTb TaKOe JOCTATOYHO OOMbINOe X_ > x1, UTOOBI 
TIpH X > X_ HMeJIO MeCTO HepaBeHCTBO 
c (p-+1) 
5 In\” i ie © 
S\ & = 
\ Len Oe) me Oa<S, 


Xo 


a CJIENOBATeIbHO, H HepaBeHCTBO 


Orcrioja 


loo) 
lim mp (x) = C —\ Les (2) ¢p (0) te (6) db 
Xo 

[pH AocraTouHo 6ombuIOM X) KOHCTaHTy C MO2XxKHO BbIOpaTb Tak, YTOObI 
No(x)—>1 npH x—-oo. 

Takum o6pasom, judcdbepenunanbHoe ypaBHenne (3) oO6maqaeT ByMA pe- 
IWCHHAMH Y,(X) HU Yo(X), WIA KOTOPBIX HMeIOT MeCTO acHMNTOTHYeCKHe (pop- 
MY JIbI 


Yi(x)=VLp(x)lL+o(1)], y2(x) =VL,(@) Ine x[1 + o(1)). 


O6uree peleHnve 2TOTO ypaBHeEHHA MOXKHO TipeCcTaBMTb B Bue 


ASE Ci V helt el = CAG) ne (hee OE 


OTKyla CuleqyeT, YTO mOO0e HETPHBHAbHOe pelleHue ypaBHeHnHA (3) OTIMYHO 
OT HyJIA, HaYHHaA C JOCTATOYHO OoubIuorO x, YeM HW AOKAsbIBaeTCA cPopMy- 
JIMpOBaHHas BbILWe Teopema. 
IIpumeuaune 1. Jia cryuana p = 0 Teopema 6blia JoKa3aHa B cTaTbe (?). 
IIpumeuannue 2. 3ameruM, 4TO JOKa3aHHaaA BbILe TeopeMa MOXEeT 
ObITb yCTaHOBJIeHa TakxKe Ha OCHOBAHHH H3BECTHOFO KpHTepHA HeKOeOaTeJIb- 
co 


HOCTH pelleHus \ x max (f (x), 0)dx<C oo a ypaBHenua (1) TyTem s3ameHbI 


nepemennpix y= VY Lp, (x) 4, = 1n) x. (YKasanne Ha 9TOT NyTb WoOKa3a- 
TeJIbCTBa JaHO ATKHHCOHOM B tee (8) Ha cTaTbio (?).) 
Vucrutryt MatemMaTuku Tloctynusao 
Axkajlemuu wayk YCCP 6 VI 1956 


WUTUPOBAHHAS JIATEPATYPA 
iM. Ziam_a i, Casopis Pest. Mat. Fys.,75, 4,213 (1950) * Jr-2y Hux owen ko, 


Yxp. Matem. »xypuH., 7, 1, 124 (1955). ®L.D.Nikolenko, Math. Rev., 17, No 3, 263 
{1956). 
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if Jloxnagnn Akagemun wayrk CCCP 
1956. Tom 110, Ne 6 


MATEMATHKA 


A. JI. OHHIHNK 
MPOCTPAHCTBA NYTEM HW PACCJIOEHHbIE MPOCTPAHCTBA 
(Il pedcmasaeno akademukom II. C. Anexcaxdpossim 21 V 1956) 


Kak noxasam Cepp (1), MeToybl TeOpHH paCCJIOCHHbIX MpOCTpaHcTB MOryT 
ObITh C yCHeXOM IIPHMeHeHbI K H3yYeHHIO TOMOJOrHH MpocTpaHcrTB MyTel Ha 
TONOMOrMYeCKHX MpocTrpancTBax. B HacTosuei padoTre MpH MNOMOUWM STHX 
MeTOOB BHIUHCIAIOTCA asIreOpbl KOrOMOJIOrHH Hal MoveM XapakTepHCTHKU 
0 npocTpaHcTB 3aMKHYTbIX TlyTell Ha HeKOTOPbIX KNaccaxX TONOJOPHYeCKHX 
mpoctpaHcts. Kpome Toro, paOota coyepxuT pA MpHJOKeHHH NOHATHA 
MmpocTpaHcTBa MyTel K TOMOJOrHYeCKHM 3ajlauaM CaMOH TeOpHH PacCJIOCHHbIX 
mpoctpaHcts. C KaxkKbIM PpacCJIOCHHbIM IIpOCTpaHCTBOM CBA3bIBaeTCA TMocwe- 
JIOBATeJIbHOCTb TIPOH3BOAHbIX PpaCCJIOCHHbIX [IPOCTpaHCTB, B KOHCTPyKIHH 
KOTOPbIX HCMOJIb3yIOTCA MpocrpaHcTBa NyTeH. BOmbiuas wacTb pesyJIbTAaTOB 
OCHOBaHa Ha pacCMOTPeHHH CMeKTpaJIbHbIX MNOCJeLOBATeJIbHOCTeli 93THX 
MpOH3BOMHBIX IpOCTpaHcrs. 

Ilycrb X —Tonomormyeckoe mpoctpanctso. Ilyrem B X _ Has3biBaeTca 
HelipepbIBHoe OTOOpaxeHHe & orpeska /=[0, 1] B X. Touxa &(0) Has3pI- 
BaeTca HauyavioM yTH & a &(1)—-kKoHuoM nyTH. O6o3HauHM yepes 
P(X, X9)=P(X) pocrpanctso Bcex nyTe Ha X, KOHYaIOULAXCA B TOUKe 
X,»@X, HM BBeeM B 2TOM MpOCcTpaHCTBe KOMMAKTHO-OTKPbITYIO TONOJOrHW. 
OOosHayum yepes Q(X, xX) = Q(X) noxnpocrpauctBo P(X), cocrosumee 
U3 3aMKHYTbIX yTeH. B mpocrpanctBe (X) ompefseneHO HHBOWIOTHBHOe 
TOMOsOrHyecKoe MpeoOpasoBanne sx, JelcTByloulee NO chopmywe sx (é)(t) = 
= €(1—f). Ilycrp f: X—X’—nenpeppiBHoe oToOpaxeHHe Takoe, uTO 
OP Nee Xo. Torja f HHAyuupyeT HempepbiBHoe oTOOpaxenne : Q(X, X)) > 
=> Q(X", x9). 

Ilo paccIoeHHbIM MIpOCTpaHCTBOM MBI BCIOyY MOHHMaeM paccjOeHHoe 
lipocTpaxcrBo B cmbicuie Ceppa (1) (EZ, B, p), rae E—npocrpaucrso pac- 
cnoeHun; B—O6asa; p—mpoekuusa. Ilycrs X — muHelino-cBa3Hoe upocTpan- 
CTBO; X)€ X; g—oToOpaxenne P(X) na X, oTHOCALee KaxKJOMy MyTH ero 
Hayao. Torga (P(X), X, q)—paccnmoenHoe npocrpaucrBo (1). Ero caoem 
Hal Xo ABneTCH (2(X). Dro paccioeHHoe MpocrpaHcTBO MbI 6yjeM Hagbi- 
“BaTb C€PppOBCKHM PaCCJIOCHHeEM Haj mpocrpaHcTBom X. 

Uepes (X) Oyger o6o3HayaTbca aureOpa CHHryJApHBIX KOrOMOsOrHit 
mpoctpanctBa X Hak HeKoTOppim nonem K. Mbt Oyylem paccmaTpuBaTb 
TOJbKO Takve X, y KoToppiIx H(X)—asnre6pa KoHeuHOrO TuNa. TPomomop- 
cbusm Hf (X’) B H(X), wHayuupoBaHublii HenpepbiBHLIM oTOOpaxkeHHem 
j: XX’, OyqeT OOo3sHayaTEes yepes |*. 

Ilyctb © =(E, B, p) — avnetino-cpasHoe paccoeHuHoe TIpOCTpaHcTBO Cc 
OHOCBA3SHOH Oa3s0H; 6,€B; F —cnow nar by. Torga F sanuelivo cpa3uo. 
Ilycth P(E, F, x))—mpoctpanctso nyteli ua E, Hagunatomuxca B F u 
KOHYAIOUMXCA B Xy€F. Paccmotpum oToOpaxkenna 


Q(B, 6) 2 P(E, F, %) & F, 


Pe q OTHOCHT KaxKOMy NyTH ero Hayano. JloKa3biBaetca, uTO p* — u30- 
mopdu3sm ff (Q(B, 6))) wa H (P(E, F, x,)). Takum o6pa3oM, ompeyeeH 
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TOMOMOppH3M Cc” = p*—1g*: H (F)—>H (Q(B)). Moxno moKkasgatp, To c’ He 
3aBMCHT OT BbiIOOpa ToueK by H xX. To ananoruu ec romoronnuecKoli 
reopHeH (*) Mbl OyjleM Ha3bIBaTb Cc” xapakTepHcTHueckHM TrOMOMOp()Hu3M0M 
paccnoenua ©. Ilycrb i—Bnoxenue F B E. Torga ¢ paccnoexuem © cps- 
3aHbl TPH romomop(usma: i*, p° u c*. YROOHO nomD30BaTLCA O6o3HaueHNeM 
Sa Ea era): 

H{310%KHM TeNepb KOHCTPYKUMIO, MOSBOJIAIONLYIO C KaxKbIM paccJIOeHHBIM 
MpOCTPaHCTBOM CBAZATb OeCKOHEYHY!IO NMOCMEAOBATEbHOCTh -HOBbIX PaccJlOeH=: 
HBIX Npoctpauctsp*. Ilycts © =(E, B, F, i, p,.c)— annelino-cpa3Hoe 
PaCCJIOCHHOE TIPOCTPaHCTBO C OHOCBASHOH Oasol. PaccmoTpum ceppoBckoe 
paccnoeHue Haq B uw oroOpaxenne p mpocrpancrsa E ua 6asy B storo 
pacejoenua. Ilycrb ©,=(E£,, E, p,)-— paccoennoe mpocrpancrTBo, HAAy- 
MUpOBaHHoe oToOpaxcHHem fp (},?). 

Teopema 1. I/pocmpancmeo (©, aunetino-ceasno wu umeem aunetino- 
ces3sHoele Caou. Ilpocmpancmea E, u F umetom oduxakoeole 20momonuueckue 
epynnoet U aneebpet Kozomoaoeuti. Tlycmoe i: Q(B)—+ E,— eaoncenue caoan. 

s 


x s + * 
Aazeépo H(E,) u H(F) moscHo omoscdecmeumb mak, amo i; = Spc , py = 
+ * 
=i. Ecau E odxocessxo, mo xapakmepucmuueckum z2omomopq@usmom ©, 
ABAAEMCA py* . 


Moi Oyfem nucaTh ©, =(F, E, Q(B), csp, i, p). Boosh npumMensaa onn- 
CaHHylO KOHCTPyKUHiO, NosyyHM mpocrpaucTBa €,=(Q(B), F, Q(E£), 
Osp, CSp, 1), ©,=(Q(E), O(B), OF), ise, pse, csp) HoT: An on 

Teopema 2. Ecau npocmpancmeo ©, (1 >0) aunetino-ceAsHO u umeem 
AUHEUHO-C6ABHOIE CAOU, MO AOKAALHAA Cucmema Koadqduyuenmoe Ha Oa3e 
npocmpancmea En, OOpas0eaHHaA ANeeOpamu KOeomonoeUt CAoeB, Npocma. 

O6o3HaunNM yepes ("E,) CNeKTPaJbHYIO MOCJeAOBATebHOCTh paccsOeHHOrO 
npoctpaucTBa Cp, yepes ("H,) (n=1, 2, 3)— cnekTpanbuyto nocnesoBa- 
TEJIbHOCTh CeppoBcKoro paccjoeHua Hay B, E, F coorsetctpenuo. Ecan B 
pauOcEasHOY. (TO! *Eo= 71 (B)@. AF), 1H, =A (B) OH Gi(s)) pate, = 
= H (E)@ H(Q(B)); ecau Bu E onnocaasunl, To 2H, = H (EE) @ H.(Q'(E), 
ef = (Ff) @ A (Q(2)); econ B uw F -oqnoceasnp, (10 *hystH tf) @ 
@QA(Q(F)), %£,= H (Q(B))@® A (Q(F)). Weer Mmecro. nocueqosatenb- 
HOCTb TOMOMOp(pH3MOB: 1 


& Hj 227 *fr *fr 
ig wor —. ol —-+ iT a cd eee ts dele eaters Bg i 


La 


oF, 


mpHuem ecu B ogHocBa3Ho, TO #f,=1®c*, 1g,=p'@1; ecm Bue 
PAnocBHsHn, TO *"fg—1@)p, *g,.=1 & 1; eenm B u F OfHOCESSHH, To 
He = Qe, 89, = s,¢ @ Le 

Ilepefiyem Tellepb K HeKOTOPbIM MIPHJIOXKeCHHAM V3JIOXKCHHBIX KOHCTPyK- 
WH. eee 

Teopema 3. IIycmo (E, B, F, i, p, c) = ©) — aunetino-censnoe pac- 
CAoeHHOe Npocmpaxcmeo c odHoceABHOU Oasz0li u nycmo H(E) mpuettanona. 
Toeda c*: H(F)—H (Q(B)) u 4f,: °F, 1H, (r > 2) seasiomca usomoppus- 
MaMU HQ. ; oF 

Teopema slerko CuleqyeT H3 paCCMOTpeHHA CMeKTpasbHOH NoCMefOBaTeJb- 
HocTH (1E;). 

Sra Teopema Opa oKa3sanHa Camesnbconom (4) B npe_nosoweHuu, 4TO E 
CTATHBaeTcaA mo ceOe B TOUKY. 

B qanbueliimem mbt Oygqem mpeqnonaraTb, uro none K MMeeT xapakTe- 
puctuky 0. Ilyctb P—sHelinoe MpocTpancTBo KOHeuHOrO THA. Hay K, 
TpawyHpOBaHHoe MOJOMKUTEbHBIMA CTeneHAMH. BpiGepem B P HeKOTOpbIH 
OWHOpOAubIH Oasuc (x;) H O6osHauuM yepes L(P) accolMaTHBHyl0 ayireOpy 
Hay K, nopoxenHy!o efuHuueli Mu aviemeHTamM (X;), Ha KOTOpPbIe HaJIO*KeHbI 

* Ananornusad KOHCTpyKIMA COfepxKUTCA B padoTe (*). 
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YCMOBHA AHTHKOMMYTATHBHOCTH: Xj;Xj = (a1 ine Aure6pa L (P) Ha- 
3bIBAeTCA CBOOOAHOM aHTHKOMMYTaTHBHOH auIreOpoli Ha mpoctrpancTsom P. 
B uacruocru, ecia P rpaqyupoBaHo HeveTHbIMH cTelneHamu, TO L (P) = 
= AP—suewuaa asmreOpa Hay P, a ecun P rpafyupoBaHo YeTHbIMH CTe- 
neuamu, To L(P)=K(P)—aareOpa MuorowieHoB Hay P. 

Teopema 4. Ilycme © =(E, B, F, i, p, ¢)—o00HoceA3sHOe paccaoen- 
Hoe npocmparcmeo C COKOCeAsHoLMU CAaonmu u nycmeo H(E), H(B), H (F)— 
6HelNUe AneeOpol. Toeda 3MO PaCCAOeHUe 2OMOAC2ULECKU MpUuEuUaAoHO, mM. e. 
fi¢E) == (By eH): 

JlokasatTeumbcTBo. CoraacHo Teopeme 1 padorn (°) H(Q(B)) u 
Hf (Q(F)) — anreOpbl MHorowneHosB. CireqoBaTewIbHO, CIeKTpabHaaA mocweo- 
BaTelbHOocTb (®E,) TpHBHambHa uw H (Q(E)) = A (Q(B)) @ A (Q(F)). Tlonp- 
3yacb Teopemol | u3 (°), JerKO BbIBeECTH OTCIOJa Halle yTBepxeHHe. f 

Ulyctb G—nonynpoctax KoMnakTHaa rpynna JIM, TpaH3HTHBHO Jeli- 
CTBYIOUad Ha OJHOCBA3HOM MpocrpancTBe M, u nyctb U — cranvonapuasa noj- 
rpynna G. Paccmotpum paccmoeHue © =(G, M, U, i, p, c) rpynnpr G Ha 
KJaCCbl CM@xKHOCTH moO noyrpynne U. Vsapecrno (°), uro ecmu P un Q— 
MIpocTpaHcTBa TpHMUTHBHBIX JJIemMeHToB f7(U) u H(G) coorspeTcTBeHHO, TO 
H(U)=AP, H(G)=AQ uu wMewr MmecTo pa3i0oKeHux P =P, + P,, 
Q=Q,-+ Q, Takue, uTo i* u30MoppHO oTo6paxkaeT Q, Ha P, H aHHysN- 
pyet Qo. 

Teopema 5. /Iycmb Q,— Audelinoe npocmpaxcmeo, 2padyupoeannoe 
cmeneHAMU, HA COUHUYY MeHOLUUMU, “em CmeneHu Q,. Toeda 


H (Q(M)) = AP’ & K (Qs), 


nputem C° 63AUMHO-OOHOSHALHO omobpaxcaem P, Ha P’ u anAyaupyem P,. 

CueycrBue. Ecau U xommymamuexa, mo H(Q(M))=H(U)® 
@ HQ(G)). 

JloKa3aTeibcTBO TeopeMbl 5 OCHOBaHO Ha paccmoTpeHuH YromMoMopdpu3Ma 
207 dd > Ly: 

Teopema 6. Cuedyrmujue mpu ymeepocdeHun aKeueaACHMADL: 

1) U ne eomonoeuuHa nya 6 G. 

2) H (M) —e6xewnaa anee6pa. 

3) H (Q(M))— anee6pa mxozounenoe. 

ITycrb M—xomnaxtHoe mpoctpaucrso u H (M) — rexnsopuHoe IIpOH3Be- 
Aenue asreOp c OfHOH oOpasyroulei. [IpuMenuM wanm pesybTaTel K H3y- 
YeHHIO KJ1aCCa MOJYNPOCTbIX KOMNaKTHBIX Trpynm JIu, Tpaw3HuTHBHO Jleli- 
crByioul4x Ha M. Ilycrp H(M) unmeer suy: 


H(M)=AR®C,@...@C,, 


rye C;—aunreOpa c equnuuei u oOpasyiouel y; crenenu Dy; = 21,7) Roto. 
pad noyquunena ycnosuro y)! = 0. 
Teopema 7. Ilycme G—noaynpocmaa Kkomnakmnaa epynna Ju, 


mpansumuenan Ha M, u nycme cmayuonapnan nodepynna U CG ceasaa. 
Toeda: 


a) noaunomo: ITyanxape G u U cessanb! coomnowenuem: 


2m ,lj—1 
} 


PUG Pa C) o1) oP Cia ee 
one) ole 


6) anee6pa C=C, @®...@C, aeanemca xapakmepucmureckou nodarec6- 
pot aneedpor H(M). fOpom p* seasemca udeaa, noposdennoutt Ct = Ss ‘taxi 


ea ' s>0 

Hametum jloKasarTesbcTBo lyHKtTa a). JlerkKo BuyeTb, uTO JocraTouHO J\O- 
Ka3aTb TeCOpeMy B TOM CJlyyae, Korma M onocssa3uo. Oka3biBaeTea, uTO B 
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-KHHY, PYKOBOJHBILeMy ero padoTol. 


3TOM Culyyae areOpy H(Q(M)) mMoxuxo BprmuncauTs no H (M) upu nomom 
cmekTpaJIbHOM MocmeqoBatTesbHOcTH (1H,). ITO BbIUHCJIeEHHe MOKa3bIBaeT, 4TO 
pad Ilyanxape mpoctpauctspa 2(M) umeer Buy 


P(Q(M), )=P(K(®, t)- 7] 2404 


Dy era se 
ee epae Pr ae 


CpaBHHBad 9TY (opMysly c Teopemoli 5, UpHxoO,UM K a). 

Teopema 7 oOo6ujaeT H3BeCTHBI pesybTaT Camempcona (°) o rpymnax, 
TPaH3HTHBHbIX Ha cepax. 

Cuefyioulad TeopemMa aABJIAeTcaA O6o6uleHHeM Teopempt | pa6oTn (°). 
Jjoka3aTevbcTBO “3 (°) NepeHocuTcH Ha OOMIMH cayya O6e3 CyMleCTBeHHbIX 
u3MeHeHHH. 

Teopema 8. Ilycmo X — cdnocesA3HOe MONnOAOeUUeCKOe Npocmpancmeo Uu 


H(X)=L(P). O6osxauum «uepes P nodnpocmparncmeo H (Q(X)), Kamanymoe 
HA INEMEHMbL, KOMOPbIE MPAHCePeCCUuBNbL 6 CeppoecKOM paccaoenuu Had X. 


Tozda H (Q(X))=L(P). Tpaxcepeccun usomopquo omobpascaem P na P. 


B 4acmuxocmu, P epadyupoeaKxo cmenenXAmu, Ha eCOUNUYY MeHoOWUMU, 4eM 
cmenenu P. 
ABTop Tloub3yeTca CJTyyaeM BbIPa3HTb CBOIO IpH3sHaTebHOCcTD E. B. J1pin- 


Ilocrynusto 
19 V 1956 


WMTHPOBAHHAA JIMTEPATYPA 


1 J. P. Serre, Ann. Math., 54, Ne 3, 425 (1951). 7 H. Cruupoad, Tononorus ko- 
cHIxX mponsBeqenuii, MJI, 1953. %H. Cartan, J. P. Serre, C. R., 234, No 3, 288 
(1952). * H. Samelson, Comment. Math. Helv., 28, No4,278(1954). ° ®. WH. Ka p- 
nenesuy, A. Jl. Onnmux, JAH, 106, \ 6, 967 (1956). ° H. Samelson, Ann. 
Math., 42, Ne 5, 1091 (1941). 
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JJoxnagn Axagemuu nayx CCCP 
1956. Tom 110, Ne 6 


MATEMATHKA 


C. H. CJULYTHH 


HEOrPAHHYEHHO MPHMEHMMbIM METON THA C. A. UATVJIBIPHHA, 
JIA OBBIKHOBEHHbIX JMOEPEHILMAJIbHbIX YPABHEHHH 
n-ro HOPAKA 


(II1pedcmasaeno axademuxom C. JI. Cobonessim 7 V 1£56) 
| 

1. B npwMenenvu u3BecTHBIX MeTooB TunNa MeToga C. A. Uansirnna ()] 
npHOmMxKeHHOrO pellleHHA ypaBHeHHuA | 


. 


Yr a(t; Y, Ue ae ym) = 0, y (to) = &p (k = 0, UNS acy ive 9) (1) 


npu m>1 su6o mnpeqmonaraerca 3HaKonocrosucTBo Bcex Of/dy") (?,3), 
460 MIpHMeHHMOCTb MeTOJa OrpaHnyena, T. €. Ha HHYy oTpe3sKa [fo, fy] 
HakJIabIBalOTCA ONpeeJeHHble OrpaHHyeHHA (HaNpuMep B (*)). 

B Hacrosel 3amerke MpesnosaraeTcA MeTO], JIA HCHOJb30BaHHA KOTO- 
poro JocrarouHa orpannyuenHocTn Of/dy'”). Meroq mpHMeHuM HeorpaHHyeHHo 
(quuHa oTpesKa [t, ¢,] MpOH3sBOMbHAa), HO BHIOOP NepBOHavabHbIX MpHOMH- 
X%KeHHH Oosee 3aTPYAHHTeIeH, YM B H3BeCTHBIX aJIrOpudMax WaNJIbIPHHCKOFO 
Tuna (HampuMep (?,4)). 

2. Buoy amropudMa (3) ocHOBaH Ha Teopeme 2, rye HCNOMb30BaH 
annapat (PyHKWMOHaJbHOrO aHasv3a B MOJYyNOpAOUeHHBIX mpocTpaHcr- 
Bax. (°); E 

Teopema |. I[lycmo Ha [X), x9] onpedenen moHomoHHo yObolearouut u 


MOHOMOHHO Henpepolenott onepamop V u X»<V (Xo), Xo > V (Xo): | 
To2da anzopupm Xn+,=V (Xn) (n= 0, 1, 2,...) onpedeanem nocaedosa- | 

meAoHocmu npubsuotenuu Xn; MOHOMOHHO CXOOMMUXCA K HaUudoAbWemMYy U 

Haumenoulemy Ha [Xo, Xp] pewenusm x, xX ypaeHeHua x = V? (x): 


ron See Xonva s X, Xan 1 X,' Kenta 71 X. (2)} 


Ecau npu amom Xn44—Xn—>0 (x00), mo x =x sennemca eduncmeeH- 


HolM HA [Xo, Xo] peluenuem ypasnenun x = V (x). 
Teopema JloKaspiBaerca Ha ocHOBaHuH Teopembl 2.11 paOorsr (5) (ra. XII), 


CCPOpMYJIMPOBaHHOH AIA SJIeMeHTa xX, BMecTO O MH oneparopa V? md | 


BMecTo V. 


Teopema 2. ITycmb daa onepamopa P cytwecmeytom aaemenmot Xo<Xo 
u addumuenniti onepamop T, umemujutt o6pamuoui noarosncumeaonoui C1 , npu- | 


4em P(x-+ Ax)—P(x)>T(Ax) npu Ax sO u T' (%) — Xo) > P (Xo), 
D (X%)— x) >—P (Xo). Onepamop 14P monomonno Henpepoieen. 


Tozda aneopudm Xnti=X%n—T4P (xn) onpedeanem MOHOMOKHO CxXOOA- | 
ujuecsn nocaedosamenrbnocmu (2). ECAau Xn44—Xn—>0, mo x = X=X “— eduH- | 


cmeeHHoe HA [Xo, Xy] petuerue ypaeHerxua P(x) = 0, 


| 
, 
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Jia WoKasaTembcTBa TeOpeMbI OcTaTOUHO NOMOKUTH x —I1P (x) = V (x). 
Zina (aktTuyeckoro MpopefeHuA Mpouecca, OYVeBHAHO, AOCTATOUHO JHIIb OHO 


NepBOHAadabHOe MpHOMxKeHHe, HaNpHMep xX) = ce Pak Kak Now ok eek antes 
CylecTBoBaHHe xX, HeOOXOAMMO AVIA BbINOJHEHHA YCIOBMH TeOpeMbl. 


B nocsiequei Teopeme, B OTAHUHe OT Teopempl 2 (+), HcHOmb3yeTCA Hepa- 
BeucTBo P (x + Ax) — P(x) >IT (Ax). B npumenenun k judbpbepeHunasbHbIM 
YpaBHeHHAM 9TO YCJIOBHe NO3BOJIAeT CTPOHTb HeorpaHHYeHHO TIpHMeHHMbIe 
aJIropHqMbl, TaK KaK B- kKauecTBe onepatopa I’ moxHO OpaTb Tako, UTO 
I™1>0 He3aBucuMo OT JIHHbI OTpeska [ty, ¢,] (cM. Hue). YcOBHA, pH 
KOTOPBIX Xn44—Xn—>O0, Aa AupepenunasIbubIX ypaBHeHHH HaxoAATcA He- 
nmocpeCTBeHHO. 

3. Ilycrb qa ypaBHeHua 0) B QOcTaTOUHO OoNbUIOH OO6NAaCTH BBINOJIHAIOT- 
cA culesyioulve yCcJiOBHa: < Of/0y™ < Ap (B<0<An, R=0D,... 

.., M™—1) H HMeeTCA BO3MOXKHOCTH Takoro BbIOOpa (YHKHH Yo, Yo, 
4TO 


y(t) < ys, Yh (to) = Yo” (bo) = 


wae 7m) = 
Y) “ah Yo =< i [Yol, 
iii Ses ws 
(Yo — Yo) = r (Yo — Yo)? > \— y™ + F lyol, 
rye uepes f[y] o6osHayena f(t, y,..., yo"). 


Hanpumep, MOxHO HCKaTb nepBowauaJIbuBle TIpHOWKeHHA B (popMe 


m—1 


soo) —S, Ang = exe itu = > Aah, 
y(t) k=0 


max JWIA Yo, min aA Yo. 


Pomb orpe3Ka [X, X,] urpaer MHoxKecTBO tbyHKkunh y(t), SaksmoueH- 
HBIX MExy y’” H y™. [lon0*x uM 


m—lL 


P (Ay) = Ay — Dy Ady, Ay (to) = 
h=0 


Onepatop I‘ noviowutTeseH, Tak Kak H3 HepaBeHCTBa 


m—1 
Ay) — >) ApAy®>0 (Ay (to) =0) npu An > 0 
h=0 
" a 
cnenyer HepapeucTBo Ay > 0, u TosTOMy Ayim) — >) S) A, Ay 2 OF Ay 10 
ae =] 
a 7. 1., Ay™ > 0. 
| Tlo reopeme 2 nonyyaem anropudm P(x, — Xap) = (a), ie 
ue, + 3 Antu n— Yass) = flYel, y{%, (to) = a, (3) 


pa 


rye B KauecTBe Y, MOCTATOUHO B3ATb JIMIb OAHY US PYHKUMH Yo HIM Yo. 


| Tloxaxem, uTo y"), — yi" —>0 pH nov. BpluteM MOwWIeHHO H3 paBeHCcTBa 
| (3) mogo6Hoe %xe paBeHCTBO, MepemucaHHoe ANA Yn BMCCTO Yn41- 
m= 
(Yn41 — Yn)\™ =p »} An (2Yn — Ynta — Yn) = f [Yn] — [ (Yn—al- (4) 
h=0 
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HO- 
CormacHo Teopeme 2 AA Yn—a, Yn, Ynt1 BOSMOXKHbI TOJIBKO Ba COOT 
: (m) =| 
wueHua (cm. (2)): s1H60 YOu, <y™, mM60 Un, > Unity 2 Yn . B nep-]| 
BOM culyuae, Tak Kak A, >O0 4H (Yn — Yn+a)™ < (Yn — Yn—1)™, +S PaBeHCTBa 
(4) caeqyer 


OS Yaa = YO On 1 ree 


m—1 
mx SS) Ap (2Yn = Uae Yn) 
k~=0 


ti—l 


> f [yal —flYn-1] — 2 Di Ap (Yn — You) > 
k=0 


m—1 
=> (B a 2An) (Yn pret Una)”, 
k= 
tak Kak Of/dy > Bw (Ya — Yn—1)™ > 0. Ho 
t 
i ( MS Mm 
(Yn — Yge)) == si ({ —*) Rl (Yin — Yn— 1) dt < 


to 


o 


t t 
Neel 
—— a oe —1)! \ i Un) dees L \ (Yn — Yn )6™ de. 
to to 


Tax kak B<0O, To u3 Tpeyblaqyulero ceyyeT, uTO 
t 
OF (Ghai Yn)™ > M \ (Yn — Yn—1)™ dt, 
to 


rye M = mL max | B— 2A, |. 
Bo BTopoM calyuae TIpH MOMOMLM aHaJIOPMYHbIX BbIKJaOK HaxXOUM 
t 
0 < (Yn+1 =, Yay < i, M \ Yn — Yn—)™ dt. | 
to 
B oOo0nx ciyyaax 


t if 
| yr, — yi |< \ Lym — yl | de = M | \ Un — Yn—4)™ de|, 
to t 


° 


Tak Kak (Yn — Yn—1)™ coxpaHaeT 3Hak Ha BceM [to, ¢,]. 
fee 
\ \ na = Yaa) dyde| <. 
tate 
Milt t,)= 
n! 


bi a Me 


1S max | yi) — yi) |. 


Ouesuyno, y”) — y™ +0 mpH n—> oo, BbITOMHeHbI Bce yCJIOBHA Teope- 
mpl 2. Tloyyaem Bepxune HW HWKHHe NpnOsMxKeHuA y!"), PaBHOMepHO CXO- 
amweca K y(™, rye y -— pelmeHne ypaBnenua (1). 

4. Ecan Of /Oy <0 npu Bcex k, To, nonmaran A,z,=O, nomyauM asro- 
pupm H. B. As6enexa (*). 

Jia ypapnenua y” + Q(t) y = 0, min Q(t) > 0, nonaran Ay = — min Q (tb), 
A, =0, MOXKHO TlOJlyYHTb OrpaHHueHHO MpHMeHuMbIA (Tak Kak A,y<.0) BTo- 


pol ayropudm K. B. Saqupaxu (°). Ho B ero ycmoBuax sy4le m01b30- 
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ATbCA OOMee MPOCTLIM HeOrpaHHveHHO MpHMeHHMbIM awropud@mom H. B. As- 
emieBa (°). 

Teopemy 2 MO%KHO HCHOUb30BaTb JIA PHO KeHHOTO pellleHuA JIpyrux 
sHJIOB ONe€paTOpHbIX ypaBHeHHH. 


Komcomompcekuit-Ha-Amype Ilocrynnsio 
rocyapCTBeHHbIM Mefarormueckut HHCTHTYT 16 Il 1956 


IMTHPOBAHHAS JIMTEPATYPA 


1¢C. A. Wanasrun, Hosptit Merod npHOruxKennoro uNTerpHpoBannsA Auppepenunasb- 
ibIX ypaBHeHul, M.— JI., 1950. * 6B. H. Ba6xuu, JAH, 59, Ne 3, 419 (1948). 
oH. B. Asoenes, WAH, 83, N 4, 517 (1952). *C. H. Cayrun, WAH, 108, No 4, 
965(1955). 5 JI.B. Kantroposu4, Bb. 3. Byaux, A. Tl. UV uucKep, ®yxnxuno- 
iaJIbHbIM AHAIH3 B MOJYyMOpAAOYeHHbIX MpocrpanctTBax, M.— JI., 1950. CO KG Deore. 
aka, Yxp. matem. xypu., 4, Ne 3, 299 (1952). 
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Jloxazann AKkawlemun Hayk cccP 
1956. Tom 110, Ne 6 


MW. Jj. COPPOHOB 


O HEKOTOPbIX CBOMCTBAX CHHIYJIAPHbIX OMEPATOPOB 
WM PEWMEHMM CHHPYJIAPHbIX HHTEPPAJIbHbIX YPABHEHHH 


(IIpedcmasacno axadenuxom M. A. Jlaspenmbessi.a 17 V 1956) 


PaccMoTpHM JIMHeliHoe CHHTyJIApHoe HHTerpaJibHoe ypaBHeHHe C Apor 
THaboepta 


Ke=a(s) ols) +e ( nt, a)otg 2 o (8) dt = Fm), (i 


rye dyHKuHH a(x), n(t, x), [ (x) yAOBMeTBOpAIOT YCJIOBHIO Tenpyepa c m6 
KasaTeJIeM & ieee <1), T. e. Wat HUX CUpaBeIHBO HepaBeHCTBO 


|r (t + At, x + Ax)—ri(é, x)| <A ([At|* + | Ax|*), 


rye A— HeKoTOpad NOcTOAHHAaSA. 
B monorpabun H. HW. Mycxesmmpuu (*) WoKa3saHo, 4TO ypaBHeHHe Bua 
(1) 9KBHBaJIeHTHO ypaBHeHulo c aqpom Kom 


A (20) ® (20) + a; \ NW (z, 20) Ch dz = F (2), 


IL, 


rye cbyHKuHu A (Zp), N (Z, 2), F (2) HempeppiBuHbl no Tenpyepy; L— 3amxk 
HYTbIH KOHTYP, KaCaTeJIbHaA K KOTOPOMY COCTaBJIAeT C NOCTOAHHbIM HalipaB) 
JI@HHeM Yyroul, SABJIAIOWMHCA HeNpepbiBHOH B cmbicuie Tespbyepa ynkunel 
JWJIMHbI JyrH. | 

B (7) qoKkaspiBaeTca Culeqylollad Teopema: 

Ecau cywecmeyem pewenue (x) ypaenernun (1), mo oxo oGasame nbn 
yooeaemeopsem YCnOBUIO Tenaedepa c Hekomopolm nokasamearem 8B, | 

B HacTrosimel 3aMeTKe Mbl YTOUHHM CChOpMyJIMpOBaHHYy!O TeopeMy, a TaKXK 
NpHBejeM HEKOTOPble HOBbIe YTBep2xKeCHHA, KaCaloulvecaA CHHTYJIAPHbIx orca 
TOPOB HM BOMpoca O TviaQ\KOCTH peliCHHH CHHTYyJIApPHbIX HHTerpaJibHbIX YpaB 
HeHHH. 

Bpeyem cuiefyioulve oOosHayenua. Uepes H, o6o3HauHM mpocTpaHcTsBC 
nepHOAMyecKHX (C NepHoyqoM 2x) PyHKWHH, yAOBeTBOpAIOWINX ycsloBUlo Te sb- 
qepa c moKkasaTeiem a. Ay OyfeT O3HavaTb NocTrosHHyIo Tesbyepa B mpo- 
cTpaucTBe H,, OTHOCAMLyIOCA K PYHKUHH Y, T. e. 


Ay = sup AES aed CD ; 
x,x/Eloan] = |x — x’ |* 
Hapsany c H, Oyqem paccmarpuBatb He, Hy,... MW COOTBETCTBYIOULHe HN 


By, Ty... (lL >a>R > y>...>0). 
i Hekoroppe CBOHCTBA CHHTryJAPHEIX ONepaTopos. Pac- 
CMOTPHM TpocTeHiuMl CHHryJApHbI OnepaTop 
27 


. aa [3% 
Gor = = | 5 9 (t) dt. 
0 
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Teopema 1. Ecau 9(x)€H., mo (x) = Gop (x) makowe npunadneocum 
He, Npurem umerom mecmo Hepaserncmea 


2 10) 
max |Gyp(x)|<—A A —_— 
ae 02 IS are Ge S a (1 — a) 


Ag, 


m. €. onepamop Go dyxkyuro o(x)€H. ocmasasem 6 mom oe npocmpan- 
mee. 
V3 sto Teopembl culeqyer, YTO XapaKkmepucmuuecKkan “acmo 


2 
Ge =a(x)e(x) +9" \ ctg Fo (tdi (2) 
0 
WOUe2<O CUHeEYAAPHO2O ONepamopa 
QT 
Ke = a(x) ¢(x) + | nit, a) ctg F*9 Wat (3) 


0 
wepeeodum o(x)€ Hz cnoea @ Hy. 
Tenepb paccMoTpuM onepaTop 


lo = =| ctg! > [n (t, x) —n(x, x)]o(t) dt. 
0 

 Teopema 2. Ecau n(t, x)€H., mo Oaa arwboti oepanusenHoti unme- 

pupyemok dyxnKyuu g(t) To€ Hg npu B<a u cnpasednauéol Nepaeencmea 

| 104 


9 | 
max |7To(x)|<— A, max |o(x)|; ayn? Armia (ie 
re #2) |< Me uaa M Bie sO) “a (1—a) peed 7 (| 


) 
_ B amotti meopeme 8 cmanxoeumca pa6Holm « 6 mom Cay4ae, Koe2da AOpO 
i, X) He 3aeucum om x, a 9€ Hy, (O<y<1). 

~ W3 teopem | u 2 caegyet, uTo O6ulMHi CHHryaApHEIa onepatop (3) dyHkK- 


(410 9(x)€ Hz, BooOule ropopa, mepesoguT B He, rye B<a@, Tak Kak 
Ko =Ge+T¢. 


Tenepb mepeHjyem kK Bompocy o g~udppepenuupoBanun oOOulero cHHryasap- 
(Oro ONepaTopa; OYeBHAHO, JIA eFO Pa3speuleHHA JOCTaTOUHO JOKa3aTb cule- 
[yIOWy!o TeOpemy. 

Teopema 3. Ilycmo o(t, x)—HenpepoleHaA nepuoduueckaa dynkyua 
“nepuodom 2% no o6eum nepemeHHbim; Kpome a9amoeo, NpedOnoaozcum, 4mo 
yiyecmeyrom u yooeremeopsiom ycaoeuro Teavodepa Cc noKasamenem « vacmnole 


pouseodnHEle o, u ¢’,. Toeda 


t{—x 
pcan x) dt 


on 
Kee \ ctg 
0 


4aKkoce umeemn NpouseoOHylo u Cnpaeednauea dopmyra 


27 Pa 
f\ ctg S* ot, nydt=\ cte eo + elt, dt. (4) 
0 0 


2. OrmaqKocTH penieHHA HHTerpaAbHOrO ypaBHeHHa (1). 
IpeqnosioxKMM CHauasa, ITO ypaBHeHue (1) paspelmMMO eMHCTBEHHbIM OOpa- 
OM IIpH sOOol mpaBoH YacTH; 9TO O3HayaeT, B YaCTHOCTH, YTO HHAeKc 
paBHenua (1) papeH Hy.o. B 9ToOM CuJly4yae CipaBeqMBa cwleqylollad TeO- 
ema. 

Teopema 4. Ecau npaeaa wacme u Koabpuyuenmot ypaenenua (1) He- 
pepoleHet @ cmoicae Tenabdepa c noKasamenem %, mo pelleHue o(x) Henpe- 
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poleHo no Teaedepy c noxasamenem £, 20e B — awboe nososcumerbHoe 4uCcA 
meHolee « (8 CMAHOBUMCA PABHLM % 6 CAYHAae XapakmepucmuyecKoeo Ypa 
HeHUA), NpuLem CnpasedAueo HepaseHcmeo 


Borg +P (a, 2, @) max | G'F | 


By < (2m) * min (a? + b?) > ( 
0 
ee Int —t 10 N 10.2% 8 2% AA 100A ,max|5| 
2A,, max |a| + ‘ Meese aan an a “at =a 
Lay 8) = 


min (a? +- 6?) —Q 
or 
G'f=a(s) f(y) — Fel cteF* Fat, bx) =A(%, »), 
0 


t —x 


4 C 
g(x) = a(x) —=-\ b(i) ete at, 
0 


M=A,A,-+AcAn, N= (AQ-aAdimaxtoo, 


2A, 20 (2n)*—8 2n%—t 
Q = (“4 + max|o|) max |o|— An | 20 — max || + 


a 


max |a |]. 


Oueuka (5) cnpaBeyuiuBa upu P(a,n, 8)>0, B NpoTHBHOM cjlyyae TIpo} 
BOJHTCA Oolee TOUHAA ONeHKa max |o| yepes KOopPPHUHeHTh! ypaBHeHHA. 

Vcnombp3ya Teopembl 3KBHBasleHTHocTH WM. H. Bexya (?), Teopemy 4 mMoxHa 
OOo0OMNTb Ha Culydah He paBHOrO HyJIO WHeKca, TouHee, B CJyYae Now 
YKHTeJIbHOTO HHekca CCOpMyJIMpOBaHHad TeopeMa TepeHOcHTcA 6e3 H3MeH 
HHH; CCIM MHAeKC OTPHaTeJeH, TO TpeOyeTcA HeKOTOpaA MOAHDHKAUNA. 

Murepecno H3y4HTb BOMpoc O TOM, B KakOH Mepe ryiafKOcTb Koappunert 
TOB Il@peHOCHTCH Ha pelueHve. Orper jlaerca CJlejyIouleH TeopemMol. 

Teopema 5. Llycmo Koadduyuenmet a(x) u f (x) ypaenenua (1) umeror 
6ce NpouseodHole OO nopsxAOKA mM, Npuuem NpOUseoOHHle NOPAOKA mM Henpepoler 
6 cmoicnae [enabdepa Cc noKkasamenem «; s0po nit, x) umeem 6ce 4acmaoi 
npouséeodHole OO nopAOKa m, Npuuem YACMAbLe NPOUsSBOOHbIE NOPAOKA mM mak 
HenpepoleHot 6 Cmoicae Teaodepa c nokasamenem a. Toeda pewenue  (x} 
umMeem M NPOUSBOOHOLX, U NOCACOHAA UZ HUX yYOobAembopsem ycaoeuro TeAb) 
depa ¢ noKasamenem 8 (8 <a). 

Oty TeopeMy JlOKa3blBaeM, ONMpascbh Ha Teopembi 3 u 4. 

Ilosbsylocb cly4yaeM BbIPasHTb GOvlarofapHocTb akay. M. A. JlaBpentpesy 
uv wi.-kopp. AH CCCP HW. H. Bexya 3a BHuMaHue K Moet pa6oTe. 


MockoBckuit rocyfapcTBenHblit yHuBepCuTeT Tlocrynuso 
uM. M. B. JlomonocoBa 15 V 1956 


UMTHPOBAHHAS JIMTEPATYPA 


1H. HW. Mycxeauweuan, Cunrynspnpe unterpanpupe ypaBHenua, M.— J], 
1947. * HW. H. Bexya, Coo6m. AH IpysCCP, 3, Ne 9, 869 (1942). 
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Jornxzaygn Akayemun nayx CCCP 
1956. Tom 110, Ne 6 


MATEMATHKA 


K. B. TEMKO 


BbIITYKJIAS EMKOCTb HW PAbI ®YPbE 


(ITpedcmasnzexo axademukom II. C. Anekcaxdposum 12 VI 1956) 


Hacrosilad saMerKa MOcBALeHa BOMpOcy O 3aBHCHMOCTH MHOKecTBa pac- 
XOJMMOCTH TPHrOHOMeTPHYeCKOrO PAa OT CKOPOCTH CXOMHMMOCTH eFro Koapdpu- 
UHEHTOB. 

J\1a YWcCceOBAHHA ITOH 3aBHCHMOCTH BBOJHM TOHATHE BbIMyKJOH €MKO- 
CTH MHOXKECTBA, ABJIAIOWCHCA eCTECTBEHHbIM OOOOWIEHHEM H3BeCTHBIX paHee 
NOHATHH NOrapHPMHYeCKOH EMKOCTH HW &-eMKOCTH. 

Ilycrb L = {6}—cuctema Bcex OopeseBcKHX MHOxKeCTB oTpe3sKka [0, 2x]. 
ByjemM paccMaTpHBaTb Mepbl ", onpeyevieHHble Ha L, T. e. BNOMHE aUTHB- 
HbIl€é, HeEOTPHUaTeJbHbIC H HOPMHPOBaHHble (pyHKWHH MHOxecTBa. Hopmupo- 
BaHHOCTb O3HauaeT, UTO pw ([0,2x]) = 1. 

Ecau u(B) = 1, To Oyqem ropopuTb, YTO Mepa p cocpefoTroueHa Ha B; 
3TO OOCTOATeNbCTBO OyjleM OOoO3HaUaTb pp < B. 

Onpeyeaeuue. Ckaxkem, uTo OopesescKoe mMHOxecTBO B uMeerT II 0 JI O- 
MUTCIbHYIO BHINYKAyYwW eCMKOCTb, NOPOKMeHHYW TNocsejo- 


BaTe€JIbHOCTHIO {iy}, ECM cymlecTByeT Mepa » < B Takad, ITO HMHTerpan 


\Q(r, x—y, b) dey) 


B 


OrpaHuyeH paBHomepHo no x npu r—>1—0), rye 


HEL r= 2 + ss Ph, COSNX 


n=1 


HM {hyn}— BbINyKs1aA MOCeAOBATeMbHOCTh TOJIOMKUTEbHBIX UYHCE Taka, ITO 
KYO uw LA, = OO. 

B janbyefimem, ropopa oO mocseqoBaTeIbHOCTH {hn}, OYAeM Bcerfa CuyH- 
Tab, UTO OHA YAOBJETBOPAeT YKa3aHHbIM Bblile CBOHCTBaM, 

Teopema 1|*. Jaa nonomumeronocmu eolnyKkaol emKocmu OopereecKoeo 
muoocecmea B Heo6xodumo u Oocmamouno, umobel cyujecmeoeana mepa yp < B 
makaa, umobol ps0 %(%cosnx + Bn Sin Nx) rn, 20@ % U bn — Koagmuyuenmol 
@ypoe — Cmuaomveca mepol », ola pAdom Pypoe OepanudeHHou GbyNKuUU. 

TloKa3aTeJIbCTBO STOM TeEOpeMbI HETPyAHO NOJyIHTb, HCXOAA U3 onpefe- 
JIGHVA BbIMYKJION eMKOCTH. 

V3 sto Teopembl cleqyeT, UTO BHINYKIaA EMKOCTb, NOpoAenHaA MOCue- 
nopatembuoctbio {n—t+*}, | >>a>0, 2KBHBaJIeHTHa OOBIUHOH a&-CMKOCTH, a 
BbINYK1aA EMKOCTb, MOpOxKAeCHHaA NOCMeOBATEbHOCTbIO {n1}, 9KBHBaJIeHTHa 
O6LMHO norapudMuyecko emKocTH. Takum o6pa30M TosyuaeM, “TO WOra- 
puMuyecKad €MKOCTb HM 4&-C€MKOCTb ABAAIOTCA YaCTHBIMH CJlydasMu Oolee 
o6mlero NOHATHA BbINYKJIOH CMKOCTH. 


* Awanoruynad TeopeMa JA clyyad MorapHpMuyeckolh EMKOCTH H &-CMKOCTH OKASaHa 


SurmyHjom vu Casiemom (*). 
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Teopema 2. Ecau 6o0peaesckoe mHoxcecmeo By umeem NOAOICUMENbHY!0 | 
Acbeeosy mMepy, MO OHO Umeem U NOAOMUMEALHYIO BoINYKAYIO eMKOCMb, NO- | 
po#cOeHHyIO NPOUseOABHOLL nocAedoBaMeALHOCMOIO {hn} YKABAHHO2O KAQCCA. 

Jia JOKa3aTeJIbCTBA STOH TEOPeMbI JOCTATOUHO PacCMOTpeTb Mepy 


__ mes (Bf)B,) 
te) aan 


V3 sro TeopeMbI cyleyeT, YTO OopeseBCKOe MHOKeCTBO HMeeT sIeOeroBy 
Mepy HyJIb, CCH BbIMYyKJIad CMKOCTb 9TOFO MHOKeCTBA, NOpOxKeHHaA XOTA 
Obl OMHOM MOceOBaTeJIbHOCTHIO {Ay}, PaBHa Hy.io. OOpaTHoe yrTBep»KeHue 
He HMeeT MeCTa, TaK KaK JIA OOOH MoceqOBaTeNbHOCTH {A,} CYLLeECTBYIOT 
COBepIIeHHbIe MHOMKeCTBa P,, HMeloulWe WeOeroBy Mepy HYJIb H MOJIOKHTCIb- 
HY!O BBIILYKJIYIO CMKOCTb, MOPORAeHHYIO STOM MOCJeEAOBATeJIbHOCTHIO. 

Vcnoub3yA BBeJCHHOe MOHATHE BbIMYKOH eEMKOCTH MHOKecTBA, NOyuaeM 
TeopeMy O CxoyMMocTH pxj0B Pypbe. 

Teopema 3. Ecau {hp}— nocaedosamenrbHocmb yYKa3aHHOeo KAacca u 
nA), He e6o3pacmaem, mo u3 CxodOUmocmu ps:da ' 


1 
> (Gi + bi) nA, 


caedyem, 4mo mpueoKHOMempu4ecKuli psAO 
X (an cos nx + by sin nx) (1) 


Uu emy CONpsAICeHHOLLL PAO mMOeym pacxoOumecaA He boNee 4emM HA MHOIKCeCMBE 

HYNEGOU BoINYKAOK emKocMU, Nopox#cOeHHOLL nNocAedoBamMenbHOCMDIO {hn}. 
JlokasaTeJIbCTBO TeOpeMbI OCHOBbIBaeTCA Ha MeTOJe, MPpHMeHAeMOM NIpH- 

WokaszaTembcrBe Teopembl []necuepa (') wu Kosmmoropospa — CesnBepctosa (?). 


Tlonaraa 4, = log-*n, «>>0, noswyyaem, uTo Me iar cc) pag (1) 
og’ T*n 


© HHM COMPA KeHHbIM PA MOryT pacxOJuTbcaA He Ooee ueM Ha MHO?KECTBE 
HYJI€BOH BbIMYyKJIOH eMKOCTH, MOpOxKeHHOH MocJeqoBaTebHocTHIO {log-*n}. 
IIpu A,» = nosyyaem pesybtaT Bepuura (3); npu Ay =n-!t+*, 1>a>0, 
Tlouyyaem pe3sybTaT SurmyHya u Casema (4). 

}a, B 3aksOUeHHe CYMTaIO CBOHM TIPHATHbIM JOJTOM BbIPasuTb OwlarojapHoOcT 
npodp. A. W. IInecnepy 3a nocraHopky 3aqauu. 


Mockosckult o6acTHot Tloerynuano 
mlefarorHyecKnlt HHCTHTYT 5 VI 1956 


UMTHPOBAHHAS JIATEPATYPA 
‘A.Plessner, J. f. reine u. angew. Math., 155, 15 (1925). 2A. Kolmo gorof tf 


Gi Séliverstot# -C: RY! P79 20se G25)re% FAL MBean ne meActa Math., 
72,4 (1940). *R. Salem, A.Zygmund, Trans. Am. Math. Soc., 59 (1), 23 (1946). 
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Aoraane Axanzemun Hayk CCCP 
1956. Tom 110, Ni 6 


TrHIHIPABJHKA 


r. K. MAXAHJIOB 


CYPOrOE PEWEHHE 3AQA4M OB HCTEYEHMM FPYHTOBbIX BOs 
43 TOPH30HTAJIbHOrO TJIACTA B BACCEMH C BOJIEE TADKEJION 
KU AK OCTbIO 


(IT pedemasneno akademuxom JI. H. Cedostim 22 V 1956) 


1. PaccmorpyM mvlocKoe ycTaHOBHBINeeca TeyYeHHe OMHOPOAHOL MKUAKOCTH 
YAebHOrO BeCa Y B OJHOPOAHOM TOPH3OHTaJIbHOM TlacTe c KoaPpulHeHToM 
@usbTpauuu Ak’ Tipu ucreyeHuu ee B OacceliH c MOKOAMelica Gomee TaxKeNOL 
XKUAKOCTHIO yesbHOrO Beca 7’ = 7¥(1 +). Hay ropusontom ato x*xHAKOCTH 
B Oaccelive MO%KeT HAXOJHTBCA CJIOH %XKHAKOCTH yjlembHOro Beca ¥ (PHO vl) < 
IIpu 9TOM MpoHCxO_UT OTKUM JBUKylUlelica 
2KHYKOCTH B HWXKHEH YacTH Mvacra Oouee 
‘TAXKEMON KUAKOCTHIO (BCyYae 7’ <7 OTPbIB 
TIpoucxogquy Obl B BepxHeH YacTH Mvacta; 
cxeMa pelleHHA JIA STOrO CJlyyad HHYeEM He 
OTIMUAeTCA OT paccMaTpHBaemoro). BanAHHeM 
KanlWJJIAPHbIX H AudPy3HOHHbIX ABJICHHH Ha 
rpaHuue pasyela *wKHAKOCTeH mpeHeOperaem. 

B rugpaBsmueckow nocrayoske (1,”,°) npu 
OCpeAHeEHHH TOPH3OHTAJIbHbIX COCTABJIAIOULAX 
‘CKOpPOCTH MO BepTHKaM (HWKHHH peer Puce. 4 
aHu3oTpomHH (*)) 13 paccmoTpeHHa :parMeH- 
top BCDB’ ABB’E aerxo ualitu BemmumMny oTKUMa *HKuKocTH | = x(B): 


_  LtearT—t 
an ee © 
rye DC =T, DE =L, T—y(F) =t, u Bemnauny (pHIbTpauMOHHOrO pacxoga 
pease bases 
Q =k TE — ear). (2) 
B cayyae tf >T 06e PopMyvbI HECKOJIbKO H3MCHAIOTCH H, B YaCTHOCTH, 
valel ear 


Sametum, uTo tbopmyspr (2), (3), BbIBeJeCHHbIe H3 PHApaBJMYeCKUX IIpey- 
MOCbIIOK, MOryT ObITb MogyyeHbl, Kak Hu (popmysa Jtromiou, us crpororo 
pacCMOTpeHHA TVIOCKOrO ABMXKeHHA MIpH 3afaHHbIX TPaHMYHBIX YCJOBHAX. 
OHM cuIeyIOT B 9TOM CMBICe HeMOCcpeACTBCHHO H3 HHTerpaJibHOH (popMysIbI 
VW. A. Uapuoro (°). Takum o6pa30m HM B 9TOM Cuyyae NoATBep2xKaeTcA Mpey- 
JOKEHUbI ABTOPOM MeTO] MpefeIbHbIX OLCHOK BeMHUHHD! (pHJIbTpalMoHHorO 
pacxoya (*). : 

2. Uccaeqyem yKasaHHyto 3afayy BCTporoH THAPOMMHAMUYeCKOH MOCTAaHOB- 
Ke. Ilycrb NOTeHWHas CKOpOCTH (PUJIbTpalAH 


g=—k (Ly) +0. (4) 


5 3axas 843 al 


Bpejem KOMINeKcHBI moTennuan f = 9+ id (py =Ona CBA UY = Q na DE) 
H KOMIWIeKCHYIO KOOpyquHaTy z=—xX-+iy. Torgla Ha Bcex yYacTKax KOHTYP 
o6ulacTH JBY2KeHUA OyfeM HMeTb NO Ba yCJIOBHA BUsa 


pet quytret+sp=t, (5) 


rye p,g, f, 8 u t — eHCTBHTebHbIe MOCTOAHHBIC. 

Bocnoub3syeMcaA JIA WabHewero pelleHHA sajadH MeTOOM Law A-olkes 
Jry6apHHoBol-Kounnon (*). 

Ilycrh o6jlacTb BHxKeHHA OTOOParxkeHa KOH@OPMHO Ha HHKHIOIO TOJly- 
HIIOCKOCTh BCIOMOraTe/JIbHOH KOMMIeKCHOM mepemeHHoli € (pc. 2). 


coh Ut Cc a fs) oo 
fe Cre te: i as F 
Puce. 2 
BpeyemM (PyHKUHH: 
dz __ af, | 
Vir Ge? ie a ° (6) 


Tipu ux Momo ycJIOBHA Ha KOHTYype OOwacTH JBU2KeHUA MOryT ObITb pey- 
CTaBJICHbI B BHJe: 


Ha AB: ln ==, a din (7) 0; 
Ha BC: In Z<e= 0,» ~Im F == 0: 
Ha CD: Im (Zc, NEO: (7% 
Ha DE: ImZ=90; in 0; 
Ha EF: InvGZ)— OF nn) 
Ha FA: Im (iZ) =0;.6 Im(Ro—1 P=; 
3yecb BBeeHO OGosHayeHHe & = R's. 
Y KaxkoH oco6oH TOUKH Ha TOcKocTH © MOxHO BbITIHCaTh TakHM OOpa- 
30M 110 [Ba yCJIOBHA: 
CJIeBa: Lenn (sZt Fo) ee Te 
cipaBa: ln(RiZode i032 
IloxasatTeu «’, «” MpH pasioKenuax dyHKunh Zu F y ocoOprx TOUK | 
HaliyTCcA U3 ypaBHeHua 
kyh La ky bh 
hd [gdh Ry ly 


(8). 


=0, =exp (2ria). (9) 


Ny. Ny mM, Ny 


My yg Mg Neg 


YuuTbIBAaH, YTO TOKasaTeIH y OecKOHeYHO yfaneHHol TouKH F JomxKHB 
ObITh yBeMYeHbI Ha 2, NoyyuM Mpw TouKkax Au B «” =a! =O; npn Tou- 
Kax C, Du E a” =—«’ =1/,; npn touxe F ¢’ =o’ = 2. 

CieqoBaTevIbHO, HCKOMble (yHkuuu Zu F saBastoTCA sMHeliHbIMH KOMON- 
HalMAMH [[BYX JIMHe€MHO He3aBHCHMbIX BeTBeli (byHKuMM Pumana 


Of1 +e a ii) (SS 
P10 — a= 2¢, (10) 
0.0--4/p +14/5 + Ye 2 

B KavecTBe KOTOPBbIX MOXKHO B3ATb 
K (f) ELS 
sii eae Oe | 
V (C= ay Gea (— ¢) V (C—a) (€—b) C—c) a) 


946 


OS 


aoe ; 


0 


de 
Vi—tsin 9 
Torga 6yqem umetb 
_ __AK ©) + BK (L—%) 
V(€—a) C—b) Ce) 
joes CK (6) + DK (A1—9) 
| = 
V€—a) C—B) C—0) 


(12) 


(13) 


(14) 


rye A, B, C, D—komnuekcHble MOCTOAHHHIC, ONpesesAeMble H3 rpaHvoHbIx 


Sic1opul (7). Jlerko nalira, uro C=0, D/B=ik, B/A=i. 
TlosyueHHoe pellieHHe BNOTHeE aHaJIOrHdHO 
uccmeqoBpaHHoMy Il. SW. TlomyOapunosoii- 


KounHonH B sajaye O (ubTpaluH B Mps- 
MOYTOJIBHOH 3eMJIAHOH TepempryuKe (?) H AB- 


JIneTCA ee OOCOMLeHHeEM. OG6macTu rogorpata 
CKOpocTH B OOeHX B8afayaxX Oj[MHAKOBBI. 


B cayuaec = | o6nactTb ABuxKeHUA OOpaltaet- 


CA B 3€PKaJIbHOe OTOOParxkeHue OOlaCTH ABH- 


°KCHHA B lepempluKe. 

| 3. OcraHoBuMca Mo_po6uee Ha YacTHOM 
culyuae IIpHToKa 43 OeCKOHedHOCTH K OfHO- 
powuHomy Gaccefiny (a=c, b=oo). B 9TOM 
cayuae 


! d Kee 
of = — em SC—2 (15) 
) dz K() +iKU—¥) ; 
| de au a—G : eo) Puc. 3 
) df K(t—d) 
a Rota 


S3necp M — macuira6Haa nocTOAHHaA, KOTOPY!O MO2XKHO NOJOXKHTb paBHOH CAH- 


Huue. V3 (17) nayem 


= ayar=x (1-2)/(2) 


(18) 


5TO ypaBHeHve CJYKUT JIA Olpesevienun BCHOMOraTeJIbHOrO HapaMeTpa a. 


Jia OCHOBHbIX TeOMeTPHYeCKUX Pa3sMepOB H3 (16) Havijem: 


1 
_ (KO 
fa ee 
0 
: Ki —0 a 
8 = y(B)—y(A) =| ans 
0 
T il 
Fareh (a) 


V3 dopmys (19), (20) BprrexaeT HepaBeHCTBO 
2 R 2 
a <0 <— Se ee 
oTKyjja culeqyeT, YTO Mp AOCTATOUHO 6ombiuux sHayeHuax J 


4 
ds 8 Pe exp (—z7). 


ip T* 7 


(19) 
(20) 


(21) 


(22) 


(23) 
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Ha puc. 3 nocrpoeHbl MO pe3yJIbTaTaM UHCJIeHHOrO HHTerpHpoOBaHHusA 3a) 
pucumocTu //T u 6/T or rpagquenta J. 3ecb 2%e HaHeCeHbI TpapuKH aCcHuMIl) 
ToTHyYecKoH 3aBucuMmocru (23) Hu rug_paBAMYecKoH 3aBucumocTH //T = | /2J) 
BbITeKaiouleH U3 (3). | 

UncieHHoe uHTerpHpoBaHHe B (19) H (20) BbINO.HeEHO C_ BBIJeJICHHEN 


HHTepBasla BONH3H OCOGe€HHOCTH HM BBIUMCJICHHeEM MHTerpasa Ha HeM m0 (op) 
Myule 


on—1 co oo 
MZ 
\ =, ax wes Dy You—i bq") Yon T TYoy (24! 
6 n+. n 
rye 
4 
A ea pe Naik, ay aaa Nes UY, = Y (42); 
pee en eee ee (a — 1) ee 
6a® (a — 2) » MB gen)? pany 3770S 


Unctutyt Mexanuku 


Iloctynuso 
Axkaylemuu nayK CCCP 


14 V_ 1956 
UMTUPOBAHHAA JIMTEPATYPA | 


2 ’ , 437 (192 
2 IM Sh, JOE AG 2 : a 


1952. *T. K.Muxataos, Max. cOopn., 15,159 (1953). 5H. A. Ua pupil, WA | 
Ree (1953). ° H. K. Pupuuecxui, Tp. Jla6. ragporeon. npo6a. AH CCCP, 12 


948 


Woxaagn Axrkaygemunu nayr CCCP 
1956. Tom 110, Ni 6 


ACTPOHOMH Al 


| H. A. TMMTPHEB, M. H. ®EOXOPHTOBA u J. A. PPAHK-KAMEHELWKHM 


HEAJWMABATHYUECKHE TYJIBCAUMH 3BE3, NIPH NOCTOAHHOM 
MNOKASATEJIE AXWABATbI 


(IIpedcmasazexno axademuxom M. A. Jleonmosuxem 380 V 1956) 


B padote (+) Obli0 THowyyeHO YacTHOe pellieHve ypaBHeHHii Heaquaba- 
‘THYCCKHX MaJIBIX IyJIbCalHH 3Bes{bl, OTBeYAaIOlee MpocTeliiemy TpaHHyHoMy 
yCJIOBHIO Ha NloBepxHocTH (7). Syecb MbI MOKaKeM, KaK MOCTPOMTb pelleHHe, 
YOBMeETBOpAIOMee OOOMM TpaHHUHbIM YCJIOBHAM: Ha MOBEPXHOCTH HB WeHTpe. 
Koukperuble BbIYHCJIEHHA TpOBeeHbI MOKa TOJIbKO WIA MpocreMwero ci1yyaad 
‘mocTOAHHOrO nokasaTea ayuadaTel. 

YpaBHeHHA, OMHCbIBaIONIMe NyJbcalwH OMS NOBepXHOCTH 3Be3fbl, Obl 
tiomyyenp B (1). Tak kak B ypaBHeHuve (11) BKpanMcb onedaTKH, MbI NOBTO- 
PAeM 3]eCb JIHHeEAapH3HpOBaHHble ypaBHeHHA: 


d d? d 
Pp oy = 2 [4-3)n+ Rt Rosia tote) 
| ‘ Ay 1 (ga ea 
eS | Hee ae + Roar 
| d? tds , d? 
+(r— Roe + (042) E+ Zl. (2) 


Bech coxpaHeHbI O6o3HayeHHA padoTb (*); 4 H S CyTb, COOTBETCTBEHHO, 
KOMIIJICKCHbIC AMIIJIMTYAbI CMeWICEHHA HM SHTPONHH. 
OnpejeiuM BpeMA TeMOBOM pesakcaluM 3Be3fbI TAK, UTOOBI 


_ Ree 
a: rh = J (3) 


U 


Dro onpeseenue yqoOuee, wem upuuatoe B (1). BsegenHad B (*) xapaKTe- 
pucTHyuecKad JJIMHa JHTPOMMMHbIX BOTH BbIPaSHTCsA TeNepb TAK: 


1 


A= R, (tw) *. (4) 


Brenem GespasMepHyio BemmunHy K, XapaKkTepH3ylOlly!O 3aBHCHMOCTb 
WYaCTOTbI ayuaOaTHUeCKHX KOeOaHHH OT CTPyKTYpbl 3Be3/bI: 


K = 0? — (3; —-4). (5) 


Sta BeMUHHa TeM OOJIbIe, YeEM CHJIbHee KOHIeHTpaluA VIOTHOCTH K HWeHTpy. 

Tlaa mogenu Qyquurrona K = 11,23. Jlua npwHaATbIX cefuac MOjeseH Kpac- 

HbIX THPaHTOB C MVIOTHBIMH Apamu 3HayeHua K ellle ropa3yo Bbille. 
UckmouuM 43 ypaBHeHH NepeMeHHyt0 q, BBeA BCIOMOLraTeJbHyt0 mepe- 


MeHHy!0 U: 
ad 
u=— (Rots): (6) 
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Tlomp3yacb BBeJ@HHbIMH OO6O3HaYeHHAMH, MO2KeM Tocwe Beer | 
lipeoOpasoBaHH nepenucaTb cucTemy (1), (2) B cuJleqy!omleM yROOHOM qa 
BbIUMCJICHHH Bu]e: 


P | 
Eyre aye ay gh a) (7) 
fo nA sy i ds sk oo’ oe eo | 
dy? me aid y es Bea Ni a ale 1) [(y—1) « Mage (8)) 
rye Kosppuuvenuthr P u Q cyTb: 
_at4 DS 
. Y KR: (9) 
bl ere ames 
Q =| = @+NK+4(m—1)]F (10) 
4 OespasMepHaa KOOpyHHaTa 
y= =. (11), 


3 . A 
PaccMoTpHM lpeaxye Bcero mpeyevbHEIM cayyai K a< 1. B 9Tom cary-| 
A | 


yae, KaK BHHO H3 ypaBHeHHH, Ww WH Y MaJIO MeHAIOTCA Ha JvIMHeE Mopayka A 
HM C TOWHOCTHIO JO MaJIbIX BeJIMYHH BTOPOrO MopsAyKa MOryT paccCMaTpHBaTECs | 
Ha 3TOM yuacTKe Kak JIMHeMHbIe (yHKUMH y. C Tako TouHOcTbIO (8) MpHBO- | 
muTca K ypaBHeHuio Becceaa c mpaBol wactpio. Ecam nooxKMTb aMNJIHTyy | 
CMeLIeCHHA Ha MOBePpXHOCTH Y= 1, TO 9TO ypaBHeHHe s3anuleTcaA B Bue: 


CEE RS pun isp2 sas : 
reer rec cee a Oe (12) 
rye 8 =: ka; S = z's; apryMeHT 2 CBaA3aH C Y COOTHOIIeHHeM: 
z\8 \ 
g=(5) re) 
IlocronsuHaa C paBua 
_ yp & matid | 
C=Kg[4(m—1) +225 KI, (4) 


Pemenue (12), ocraiomjeecd KOHeYHEIM pH z=0 uv zoo, HaxoqutTca 
¢€TaHapTHBIM MeTOJOM IIpH NOMOWLM OnpeyemutTesa Bpouckoro uw uMeer BHA 


S@)=— 53 [HP CVD a CVonerr a+ 
6 0 
4p (@V =a) \ Oye at], (15) 
z | 
rye o6osHayeHuA Oecceviesbix dyHKuni H u J npuusare cormacno (3). Pom | 
COOCTBeHHOrO YHCNa, OT KOTOPOrO 3aBHCHT yAOBJeTBOPeHHe TpaHHUHBIX ycsO- | 


aa 3eCb WrpaeT aMIVIMTyAa. SHTPOMMH Ha MOBePXHOCTH oy, JIA KOTOpO! | 
(15) qaer 


Ti (Viesa\r§ Lae | 
ie ‘00 | 
are ge—2gk-+1 \ Dele ae (16) | 
er : 
[ H@ cP ge = o- P  + 8) PHP) 
é | 


Tw 
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Mpu 8 =?/,, k=1,6 nonyyaem uncneHHo 


oy = (0,22—0,07 i) C. (18) 


| OTH sHayeHus KOSpPuNHeHTOB COOTBETCTBYIOT 3aKOHY HelpOspayHocTH y Tle- 
pudepuu, Omu3sKoMy K 3aKoHy Kpamepca. 
: YCMOBHEM KBasHayuaOaTHYHOCTH NyAbcalHli ABIAeTCA CLK 15 Tle to 
PANKY BeMUHHBI 
Gi Ml: 
SOS ae (19) 
0 


IIpuHumaa sHavenve K mo MogeH OAAMHTTOHA (BepoATHO, 3aHMxKeHHOe) 
HW HeMpoO3spayHocTh Mo saKoHy Kpamepca, lWoulyyaem Jud HeKOTOpbIX THIIHY- 
HbIX 3Be3J, pe3yJIbTaTbl, MpHBeeHHbIe 


B Taos. 1. Ta6auna 1 
Kak BHM, JIA 3Be3q, CHOCOOHBIX 

| Ny bcuposatb, C/K > 1. Takum o6pasom, oe Rik | CIK 

PeaJIbHbIe NyJIbCaluH 3Be3q He ABJIAIOTCA : 


KBa3vaquadaTHyeCKHMH. 


IIpoctpaHcTBeHHoe pacmpeyeseHue am- Raters 2,5-407 sel 15 
MIHTY] WIA HeawMaOaTHyeCcKHX TyJbcaluu 6 Lledea 3,2-107 2 hee 
MOXKeT ObITb HalijeHO TOJbKO uncCeHHEIM V Kopmsi 9,3-108 o1 | 0,8 

Connie 6,3-104 |; 180] 0,22 


MHTerpHpoBaHHem cwuctTembl (7), (8). Pe- 
meHHe, YHOBJIETBOpAIOMlee TpaHHUHbIM yc- 
JIOBHAM, CTPOHTCA IPH 9TOM CJeyIouluM OOpa30M. SaflaBaAcb AByMA TapaMu 
TIPOMSBOJIbHbIX 3HAYeCHHH U HM o Ha MOBEPXHOCTH, HaXOMAT YHCMeHHO Ba 
YaCTHBIX pellieHHA. OOa HMeIOT BHA, SHTPOMHHHEIX BOJIH (1) C pe3KO Hapa- 
‘craioulel BHYTPb 3Be3fbl amuHTyfoH. Ho oTHoIleHHe HX CTPeMHTCA K MO- 
‘CTOAHHOMY 3HaUeCHHIO, YTO NO3BOJIA€T COCTABHTb H3 HHX JIMHeHHy!O KOMOHHA- 
HIO, WIA KOTOPOM SHTPOMHA aACHMMTOTHYeCKH cCTpeMHTCA K Hywio. Takaa 
KOMOHHALMA H MpeycTaBsseT MCKOMOe pelleHve, YMOBJeTBOpAIolee OOOMM 
[TpaHHUHbIM YCJIOBHAM. 

UncaeHHoe HHTerpHpoOBaHve TpoBeyeHO MOKa TOJIbKO JIA YIpOMeHHOH 
MOJIeJIH C MOCTOAHHbIM MoKasaTesiem ayqvadaTbl. B 9TOM CJyy¥ae OKa3bIBaeTCa, 
gqro upu C/K +1 nysbcauuu Kak 9HTponuMH, Tak HM CMeileHuA ObICTpO 3a- 
TyXalorT C yJlameHHeM OT MoBepxHOcTH (MpHMepHO pH y =~ 4). 

Uro6pl Halirm pacipemeeHHe aMIMVIHTy B peavbHbIX NyJIbCHpyr!ouux 
3Be3,aX, HY2KHO TlOJlyuHTb TEM Ke MeTOJOM pelileHHA C yYeTOM H3MeHeHHA 
MOKa3aTeA auaOaTbl B HOHH3allHOHHbIX 30HAX OJIM3 NMOBeEpXHOCTH, 4TO Tpe- 
OyeT OOubWON BbIYHCHTebHOH padornl. 


Tlocrynusio 
7 V 1956 


LIMTMPOBAHHAA JIATEPATYPA 


17. A. Opanx-Kameuenxku i, JAH, 80, 185(1951). 7 C. A. Kespakun, 
Tp. 4-ro copem. mo Bonp. Kocmoronuu, M3a. AH CCCP, 1955, crp. BE, © I, Fl Ree, 
®. Ome, Ta6snup dynkuni, pycck. nep., M.—JI., 1948. 
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Hoknagn Akagemun nayx CCCP 
1956. Tom 110, Ni 6 


MATEMATHYECKAS ®H3HKA 
M. C. AP)KAHbIX 


IIPEACTABJIEHHE ME3OHHOPO NOJIA 3AMA3AbIBAIOWMMH 
NOTEHUWAJIAMH 


(IIpedcmasaeno axademuxom H. H. Bozonwboevim 1 VI 1956) 


MesonHoe nose onpeyesetca ypaBHenuamu Tpoxa (1) 


1 OE 


rotH = —~-—#*A, divE = —’q, 
c Ot rT 
1 0A (1) 
B=\—gtadg——--, (H=rotA, 


) Ifembio HacTOAMero COOOMeHHA ABJIAeTCH HHTerpasbHoe mpeycTaBsenue 
TIpH MOMOUM 3ala3sf{bIBaIoWlHX MNOTeHIHaJIOB CieluaIbHOrO BHJla, COoTBeT- 
CTBYIOWHX onepaTopy Kuwelina 


5 1 02 
Vee, (2) 


BekTopos E u H 9ulekrpoMarHuTHoro Toa MW noTeHivatop o u A. Byyem 
IIPHMeCHATb MeTO], HCHOJb3OBaHHbIN JIA WHTerpasbHoro MpecTaBseHusA B. 
CBA3H C JpyrHMH oOllepaTropaMu B TeOpHu yupyrocTu, TruAposqunHamuKe U 
auleKTpoquHamuKe (? *). IIpH k=O nocrpoenubie HuxKe CPOpMyJbI OOpaalor- 
cA B (POpMyJbI sIeKTpoqMHamMUuKH MaxcBeuua (?,4), a Bropaa rpynna dopmyu 
qua E u H o6pamaertca B dopmysst Kupxroda. B cBpa3H c paccmaTpHBae- 
MBIM KPyrOM BOIIpocoB OyfyT MocrpoeHbl MHTerpo-Audpepenuabyble ypaB- 
He€HHA KpaeBbIX 3afau, OTHOCAMIMXCA K ypaBHeHulo Kuelua. 
§ 1. Oneparop 3anma3qbIBaHHA, COOTBETCTBYIOUIMH Me3OHHOMY TIOJIIO, Kak 
JerKO BUJeTb Ha OCHOBaHHH TeopHu 4-cbyHKuuH (1), OyzeT 


git a7 Oleg in (EE) _VETPFY 
So el ane ig wee yea) ee 


rye J, — byuKuua Beccea. 
Jlerko JloKa3aTb Culefyroulve (opMyuIbI: 


div, | ev (g, }.4Q =| tdiv,v} do— Patv(s, 1348, 


roty | tv (q, aq = {rotgv} dQ — Pax {v(s, } aS, 
KOTOPbl€ ABJIAIOTCA CJIeECTBHEM TOK JeCTBA 
A,p\ (v3 dQ = | Aw dQ —{ A, tv} dQ, (5) 
rye A,—JuHelubI onepatop AuddpepeHuMpoBaHuA NepBoro MopsqKa mo 


KOOpAMHaTaM TOUKH /P (MOCue TIpuMeHeHUsA Teopembl OctporpagcKoro — Taycca). 
953 


i 


Jlemma. Bexmop noaa v(q,t), ydoeremeopsowuit @ obsacmu Q+S 
ypaeHenuam rotv=Q, divv = 9, yooeremeopsem makotce ypaeHeHuto 


4x v(p, t) = G Ds = oa) \ tv} aQ + grad © —rot F, (6) 

.20€ | 

®(p, 1) = PatvG, H} ds —| 0g, 1)) dQ, d 

} 
F(p, 1) = Pax {v(s, dS (2g, 1)} 4a. 


B camoM Jlente, mpeycTaBum onepatop Jlanmaca B Bue grad div —rotrot 
WM UCMOUb3yem opmyvpl (4). B cusy Teopempr Tuna Ilyaccona — BespTpamu 


(v2 —# — 5 Se) VG. dQ = —4ev(p, 2) (8) 
nowyuHmM dopmysry (6). 


Teopema 1. QuexmpomaeHumnoe mesoHHoe nore onpedeasemca uepes 
C60U e@pAHU4nole aNeMeHMbL 6 BUOde | 


ARE (pet) == orad (Pn {E} ds — rot Pn x {E}dS + 


+ Patdive}ds ++ 2 n x {H}d8, (9) | 


4x H (p, t) = grad Pn cH} as —rot f) n xX (H}ds— Pn x {rotH}dS, (10) 


a nomeHyuancl onpedeasiomca no dopmyzam 


@p=—divE, MA=+% —rotH, (11) 


npuiem eexmopet E u H 6@bipascatwmcsn uepes epanuunole anemeHMbl OAA Nno- | 
MeHUuanoe’: | 


dn E =k Qn {o} dS +42 Qn % rota} dS — 
—grad (Pn {grado + 4A dS + rot Pn x {grade ++} as, (12) 


tl) %) 1 0? 


+ grad p n {rot A} dS — rot p n x {rot A} dS. (13) 


okasaTeabcerso. IIpumenum cbopmyay. (6) gas BekTopos E u H, 
uMeaA B BH]Y, 4TO 


Q 


O=— lH, O=-He G,=+% wa, 0,=0. (14) | 


SaTeM HiclouJbsyem ToxJecTBo (5) u Teopemy Ocrporpayckoro — Taycca. 
B culty ypapuexuit [Ipoxa sce odbemupie HHTerpaJbl BbiINaaroT. Ocrapuiveca | 
NOBEPXHOCTHBI€ HHTerpadbl ator dopmys (9) u (10). pu k=O arn dop- 
MyJIbl OOpaliaior B *opMyspr (5) u (6) padoTeI (*). Ecau ppipasum nanps- 
wennoctu E u HM yepes nmorenvasbl, TO NosyuMM HpescTaBenua (12) u (13). | 
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Caeyctsue. Benuunups 9=divE 1 w=rotH B TouKax rpaHHuHoli 
MNOBEPXHOCTH YOBJETBOPAIOT CJIeLyIOMUM UHTerpo-y_upepeHuHabHbIM ypaB- 
HeHHAM B 3alla3{bIBaIOUlHX apryMeHTax 110 BpeMeHH: 


Qn% (so, t) = 9, + D dive, (mn (s) {9 (s,£)}) dS, 


: : ; (15) 
Deals ty = os — rot, (n(s) x {a(s, £)}) dS, 
rye 
A ~ 1 0 
9, =lim div, (grad, Qn eyas++2 Dax (H} ds), 
P> So 
©, = limrot, (— rotp D nx {H} ds) : ee 
P> So 


TakuM oOpasoM, B OTMHUHe OT ypaBHeHul Maxkcpesua, ypaBHenua IIpoxa 
OMPeeAIOT ZJIEKTPOMArHHTHOe HallpsxKeHHE 3ala3IbIBalOULMMH NOTeHIHaJaMn, 
IIJIOTHOCTH KOTOPbIX 3aBHCAT HE TOJIbKO OT PpaHHUHbIX 3HaYeHHH NOJA, HO u 


OT pacxoxyeHHA BekTOpa E wu Buxpsa BekTopa H, xKoToppble onpeyesiorca 
—yepes rpaHHuHble 3HaveHHA uU3 ypaBHeHut (15). 


§ 2. Bextoppt E u H me30HHoro oA yOBJIeETBOPAIOT ypaBHeHHto 
OZ 
(wt )yno. (17) 


Orcioya culeqyeT, WTO MOXKHO NOCTpOHTb chopmysy Tuna Kupxroda via ux 
onpeyenenua. Hapsyy c onepaTopom 3ana3qbiIBaHua (3) BBeemM omepaTop 


if 
006, Ol mare (1+ HO Ba, —2)— 
1 


© 0 ————— oe 
IN (2 pe acca pce cla 9( 
Ty \ ae On (s) ee? c mae 


s, t ase as (18) 


4 Cc 


Teopema 2. ®ynxyua , yOosremeopsnwan ypaenenuto (17), npeo- 
CMABAAEMCA 4ePeZ CBOU 2paHUuuHole aNeMeHMoL 6 Bude 


Am’ (p, t) = D a4 dS — D [o]ds. (19) 


TloKa3aTeJIbCTBO MOXKHO BbINOJHUTh pa3JHUHbIMH crlocodamv. Handosee 
mpocroe OCHOBaHO Ha mpeoOpasopanuu dopmy (9) u (10) mp momoulu 
gameHpbl divE u rotH uepe3 HopMaJIbHylO HM KaCaTeJIbHble TPOH3BOHbIe 


-pextopos E u H c nocwegyiouum Bbluvcnmenvem onepauMit grad, u rotp oT 
COOTBETCTBYIOUMX MOBePXHOCTHBIX HHTerpasos. IlepecraHoBka onepallHl 
 acbbepeHUMpOBaHHA 10 KOOPpAMHaTaM TOUKH P C MOBEPXHOCTHDIMH MHTerpa- 
jlaMu jlolycTuMa, Tak Kak p€S. 


®Mopmysa (19) BBOAUT ABa THNMa NOTeHIMaJOB: 


1) norenuvaa mpocroro cosa 


v(p, t)= Dros, t)} dS: (20) 


2) moTeHivad ABOMHOrO c0n 


w(p, t)= Plols, Has. (21) 


Ilpu & =O 97TH noreHuMatbl OOpalllaiorcA B HbIOTOHOBCKHEe 3alla3[{bIBaloulue 
MOTeHUHaVJIBI. 
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OcHoBHble cBoicTBa (pyHKUHH Vu W cuemyroulMe. B TouKax, He JlIexKa- | 
INMX Ha Hecyleii MoBepXHOCTH, UV H W YOBJeTBOpAIOT ypaBHeHHiO Kuaeiua. | 
Ha G6ecKoneuHocTu v uMeer nopsgoK 1/r, a w uMeeT nopsfoK 1/r?. Umer 
MecTO (POpMYJIbI Pa3spbIBOB 


lim w (p, t) = — 20 (So, t) + D [o(s, t)]s°dS (22) | 


D> So 
(3HAYOK Sy yKa3bIBaeT Ha 3aMeHY TOUKH P Ha Sp), 
é oF 
lim: (V,0). 2ale (89,8) 0555 {o(s,t)}*dS. (23) 
D> So 


Tlomp3yacb 93THMH CBOHCTBAMH, MOKHO TMOCTPOHTb HHTerpo-AuPpepen- — 
UHaJIbHbIe YpaBHeHHA B 3ala3qbIBalOUlMX aApryMeHTaX MO BPeMeHH JVIA pelle-— 
HHA KpaeBbIX 3afau, OTHOCANIMXCA K ypaBHeHHIo KvietHa. 

TlepBax 3amaua (qaHo ¥,). IIpeqcraBum uckomylo (yHKWHIO B Bue 


b(p, t) =w(p,t)+e D {p (s, t)}q. dS, (24) 


rye e=1 Ana BHemHeH 3aqauH U ¢ =O AA BHYTPeHHeH 3aqaun, a HHJeKC Jy 
ykasblBaeT Ha 3aMeHy B (PyHKUMA (Pp, S) KOOPAMHAT TOUKH S Ha KOOPAMHATHEI | 
TOUKH Jo, JexatleH BHyTpu S. J[a onpeyeseHuA NVIOTHOCTH p HMeeM ypaB- | 
HeHHe ; 


2n9(5, t) = — ds + Dols, H+ fo (s, £))s0) a8. (25) 


Bropaa 3aqaua (qaHo O)/dn). pegcrapum ucKkomyto (byHKUH10,B Bue 
noTenuvasa Wpocroro cos. Tora Ja MMOTHOCTH so NosyuHM ypaBHeHHe 


0 0 
Ina(so, t) = OY — D Tey (O(S. HdS. (26) 


Moxkuo TakxKe HCHOUb30BaTb (popmMywty (19). B meppoh 3aqaye mpl He 
sHaem (byHKuHH Ob/dn. Ina ee onpeseeHuA UMeeM ypaBHeHHe 


Dna (Site p ns fo (s, t)}% dS. (27) 


Bo BropoH s3afaye HensBecTHa (pyHkuHa (s,¢t). Ja ee onpegenenna 
HYMeeM ypaBHeHHe 


| 
2n0(s0, t) =, — lo (s, tld. (28) 
Mucruty? MaremaTukH HW MexaHuKu Iloctynuso 
um. B. HM. PomanoscKoro 17 V 1956: 


Axajlemuu nayK Y3CCP 


UMTMPOBAHHAS JIMTEPATYPA 


‘Tl UBpaneuxko, A. Coxoaos, Kaaccuyecxaa TeopuHaA noma, M.— JI., 1949. | 
C. Apxaunux, JAH, 85, M1 (1952). ?>H.C. Apxanu x, MAH, 100, 6 
4. C. Apxauobx, Yen. matem. nay, 10, B. 1 (1955). 
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Jornagn Akagemun nayr CCCP 
1956. Tom 110, Ne 6 


MATEMATHYECKAA PH3HKA 
O. C. MAPACKOK 


O «MAPHbIX» HHTEFPAJIBHbIX YPABHEHHAX B KJIACCE 
OBOBUIEHHbIX ®YHKIHU 


(II pedcmasaeno axademuxom H. H. Bozonrwboeetm 24 V 1956) 


CucTreMy MapHblx HHTerpaJIbHbIX ypaBHeHHit 


loo} 


VFM w—fdi +hie=a(), —o<e<0, 


\ FO ha (e— A) dt + of (x)= g2(x), 0 <0, 


OObIYHO pacCMaTPpHBaIOT B MpesnouoxKenuH, aro k;(x)EL(— oo, ow), gy (x) & 
€ L? (— 00,0), ge(x) EL? (0, 00), a oT HcKoMoH yHKuHH f (x) TpeOy1oT, YTOGHI 
OHa IIpHHajviexasia mpocrpanctsy L?(—oo, o) (?). 

B cBa3H C MHOPOUHCJICHHbIMM IIpPHMeHeHHAMH ypaBHeHul (1) (9TH ypaB- 


_ HeEHHA COfepKaT Kak YacTHbI cyya ypaBHeHue Bunepa — Xomda) xKeua- 


TeJIbHO HM€Tb pelleHHe 9THX YypaBHeHH B Kslacce OOOOMIeEHHHIX (byHKUMH. 

Huke OyyeT TpHBeseH MeTOA pelieHHA ypaBHeHHuit (1) B npeqnouoxKeHuH, 
aro g; (x), k; (x) aABJIAIOTCA OOOOLICHHBIMH (yHKUMAMH, lipwyem g\ (x) =O mpu 
x>0, g.(x)=0 npn x<0, a cbynKuuu k; (x) umetor orpaHvueHHble Hecy- 
mlue MHOKecTBa (support) (7). 

Bce dbyHKUHH, KpoMe Toro, IipeqMoMaraiorca HHTerpHpyeMbIMH B HeKOTO- 
pbix Ksaccax C(q,r,1) (*). Or pemenua f(x) Oyqem TpeOoBaTb, YTOOBI OHO 
OblI0 OOOOMeEHHOH (byHKUMel, TakxKe HMHTerpupyeMoH B HeKOTOPOM kslacce 

co 


C(q,r,1). B Hamux mpeqnomoxKeHHax CBepTKH \ f (t) ki (« — t) dt Beerga cy- 
ULeCTBYIOT. * 
Tlomaraa (+) 
rays j f(t) et*tdt: 
V 20 fe) 


Kim (#) = = \ kn (t)eitdt, m=1,2; (2) 


es) 


Gx) = F=[ ei(sertdt + | ex(syeat] 
0 


Jierko yOequTpes, 4TO (byHKUHH Kym (x) ABAAIOTCA HeMpepbIBHbIMH (byHkWus- 
MH TOJIMHOMHaJbHOrO pocta Ha OecKoHeuHocTH. Jjasiee B CHJIy TeOpeMbl 06 
aHaIMTHYeCKOM pofouKeHHUN OOOOUeHHEIX yHKUHH (4) BbIBOAMM (aHaJio- 
rHuHO TOMY KaK 3TO CemaHo B padore (1)), ro cymecTByeT cbyHKuHA D(z), 
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rosoMop(Had up y>>O uv npu y<(O u uMerollad B CMbICIe Ca0oH CcxojH- 
MOCTH peje ©, npn y—>O0, y>>O0 u D_ upu y—0, y<0, mpuuem 


®, (x) = F(x) TA +YV 2n “K (x)] — G (x) 
= i (3) 


D_(x) = F (x) [he + V 2K (x)] — G (2). 


TakuM OO6pas0M Mbl JIerKO NpHXOAMM K «OOOOMIeHHOM» 3aqaye TumpOepra: 
OMpeseIuTb KyCOuHO-rosomMopduy1o (cbyHKuuIo O(z) us ycnopua , (x) = 
= n(x) ®_(x)+r(x), —~ <x <oo, Mpuyuem yHKuna Fr (x) — o6oomennas, 
a (byHKUuA (x) — OObIHaA (YHKUMA NOJMHOMHMaJIbHOrO pocra Ha OecKOHeU- 


noctu. Ilycrp X (z) — peuienue ofHopoguol sagauu (°). [pu momoma sToro 


pelweHuaA HeOMHOpOHad S3ajaya cBefeTCA K s3ayaye onpeyeteHua D(z) us 
yCJIOBUA 


D(x) O_(x) _ r(x) (4) 
KEG) Oh XOG) eas) e 


PemeHue 3ToH safauH OTJHYAeTCA OT KJaCCHYeCKOrO CJIYGaH TOJIBKO JIpy- 
fo.) 


e c aJla na Kou: uuTerpan anes \ io) Cae 
THM ONPeeJICHHEM HHATerp TH 5 p Onl X; (*) («@—2) 


HeOOXOAHMO TIOHHMaTb KaK 3HayeHHe QyHKWMOHaa f(x) Ha CyHKUYH | 


al 
X45 (x) (x — 2) ? 
yToobl f(x) Obluia HHTerpHpyemMol Ha sTOH CbyHKUH. 
B 3akmioueHHe BbIpaKalo riyOokylo OslaroyapHocTb akay. H. H. Boro- 
JIO6OBY 3a IeHHbIe COBeTHI. 


JeneHvem papencTsa (4) Ha NOJIMHOM BCerga MOPKHO JOOHMTHCA, 


Mucrutyr MaremMaTuku Tlocrynuso 
Axajlemuu Hayk YCCP 23 V 1956 


UMTHPOBAHHASA JIMTEPATYPA 


1H. M. Panonopt, Coops. rp. Wucr. marem. AH YCCP, Ne 12, 102 (1947). 
2L. Schwartz, Théorie des distributions, Paris, 1950—1951. 30. C. Ta pacioKk, 
JAH, 100,N@4 (1955). *H. H.. boro'mt06.0 8, +O. C; Tlapatw-x, AH 109, 
Ne 4 (1956). ° H.W. MycxenumBu au, CunryisapHble HHTerpasbHble ypaBHenna, 1946, 
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PHSHKA 


| A. A. BAP®OJIOMEEB, P. H. FEPACHMOBA u JI. A. KAPMOBA 


K-MESOHHbIM PACNA] MEJJIEHHOM BTOPHUHOM UACTHILbI 
(ITpedcmaeaeno axademuxom JI. A. Apuumosusem 9 VI 1956) 


[Ipu mpocmorpe SMyJIbCHOHHBIX Cj10eB, OOJYYeHHbIX B BUe MayKH B CTpaTO- 
ccepe (1), OOHapyxxeH K-Me3OHHBI pacnag BTOPHYHOM yacTHUEl, 

M3 3Be3qpr Tuna 12+-On, NoBHyuMOMYy TepBHYHOM, BbeTaeT MeqeHHaTn 
‘YacTHlla, OCTaBJIAA Cea (cM. puc. 1) quHHOH 26 ». B Konme nocmequero 6epyt 
‘HavaJio Ba Clea 3apA%KeHHbIX YacTu (D uc Ha puc. 1), pasneTaromjuxca NOL 
yrsiom 165-10° yapyr K Apyry 4 mouTH NOX NpAMBIM yrsoM kK cHeLy a (B HeMpo- 
‘ABJICHHOH SMysIbCHH). Cneq b MNOTHBIM, Oe3 MpocBeToB HM 6e3 ceEAOB ObICTPbIXx 
§-9JIEKTPOHOB, uIWHa ero 4,5+-0,5 uw. Creq c C ManOM MIOTHOCTHIO 3epeH, KOH- 
‘yaeTca B SMYJIbCHU Ha paccTosHHu 16,25-40,25 MM OT BepLIMHbI BTOPHYHOH 3Be3- 
[bl He aBad HavYaa HHKAKHM [PyrHM CyeqaM 3apAKeHHbIX YACTHIL. 

B 93MysIbCHOHHOM CJl0e Ce C pacnoJOKeH MOUTH NapaesbHO MOCKOCTH 
QMYJIbCHH, TaK UTO B OJHOM CyIOe YKMabIBaeTCA OTpe3OK cyegqa B 12 mM. B mecte 
“VWCUC3HOBEHHA CyIea YaCTHIa C He OCTAHaBJIMBaeTCA, a B3AMMOJeCHCTBYeT Ha Je- 
TY, B pe3yubTaTe sero OOpasyroTca, NOBUAMMOMY, HeliTpabHBIe yacTuub. Jia 
“OMpeeseHHA MAaCCbI YACTHIbI C H8MepssIaCb IVJIOTHOCTb 3epeH HM IJIOTHOCTb MIpo- 
‘M@XKYTKOB: 1) B cyleye C KaK (PYHKUMA paccTOAHHA BO MeCTa HCYe3HOBeHHA CuJle- 
qa AR u 2) B7 cnefax m-Me30HOB, OJHOM culeyle t-Me30Ha H TpeXx CyleaxX IIpOTOHOB 
‘Kak (yHKUMA OcTaTOUHOrO Mpobera R. Bplycsenve MaCcbI YaCTHIbI C NPOW3BO- 
‘unocb 10 dopmyme M,=mAR/Ar, rye m— Macca m-Me30Ha HJM MIpoTona, 
AR — paccTosHue Mexjly yYacTKaMH C IIJIOTHOCTbIO 3epeH gy H Zyg (MIM MOT- 
HOCTbIO IpoMexKYTKOB G, H Gz) B uccmeqyemom cueye c u Ar — paccToanue 
MeK]Y ydacTKaMH C TOM KE IVIOTHOCTHIO 3epeH g) H £y (AH, COOTBETCTBEHHO, 
G, 4 G,) B Culeax 7-M€30HOB WIM TpoToHos. B pesysbtate qua M. mpu cpas- 
HeHHH CO CleqaMH 7-Me30HOB ObIM NomyyeHb! 3HayeHuA (1160+180) me meTo- 


yom (gAR) 1 (80254) me MeTogqom (G,AR), a IpH cpaBHeHuu C NpOTOHHBIMH 


emeqamu) (950+%°) me meTogom (g,AR). 

Ha puc. 2 mpHBefeHb [vin CpaBHeHHA KPHBbIC MIOTHOCTH 3epeH B cleqax 
7-MC30HOB, YACTHI[bl C MH MPOTOHOB Kak (PYHKUMA pacCTOAHMA JO TOUKH B Cyleqax, 
Te MOTHOCTh y BCeX CeqOB OfMHakOBa. OwHOKH ykKa3aHbl CTaTHCTHUeCKHe. 
BepoaTHocTb Toro, YTO Ce C MIPHHAaWJexKUT NPOTOHY OMCHHBacTCA Kak i =Ai8 Oate 

VismepeHus MHOrOKpaTHOrTO paccesHUA C NOCTOAHHOM ayelKOu Jamu 3Haue- 
Hus p8, cooTBeTcTBeHHO (135+22) Mop/c fua HavalbHOrOo yuacTka B 4 MM 4 
(131424) Mas/c Aa KOHedHOrO B 2,3 MM. 

Ha ocHoBaHHH BCero H380xKeHHOrO ceq C Obit Mpunucan K-mesony. IIpu 
NpeAMOOKeHHM, UTO Macca YaCTHUbI C paBHa ~965 me, Ce HaVaIbHad SHeprus 
ompeyenena paBHol 65-5 Map. YKasannple OMIMOKH OOYCJOBMMBAIOTCA HETOU- 
HOCTbIO ONIpef\eMeHHA NOMHOFO OCTATOUHOrO Mpobera YaCTHUbI (Rx=23,5+2 ,0mm), 
eTpariHHTOM Mpo6eroB, HETOUHOCTbIO MCHOMb3yemMoro COOTHOWeHMUA Mpober — 
sneprua (1%). ; 

O mpupoye sacTHUbl a TPyAHO CyAUTb M10 ee CeAy, TaK KaK OH KOPOTKHH Ui 
pacnosOxKeH B COe SMYJIbCHU KPYyTO TIO rtyOuHe. OAHaKO MWIOTHOCTh 3epeH B 
Cue Ie CBUJCTEMbCTBYCT O TOM, UTO YaCTHILa A MEJVICHHAA HW YK BO BCAKOM Cylydae 
ee KHHeTHUeCKOM SHEPrHH HeOCTaTOUHO, YTOOHI COpasoBaTb K-mesou. 


959 


Hu ona H3 H3BeCTHBIX HeCTaOHJbHbIX YaCTHI, He pacmafaeTcA C HCIHyCKa~ 
u“uem K-gacruupr. Takum 06pa30M, MpHXOQUTCA CieaTb BbIBOA, YTO B aHHOM! 
cayuae K7-Me30H ABJIACTCA BTOPHYHOH YaCTHIEH KAaKOLO-TO «TAAKEMOLO> runepo-. 
Hac MaccoH m,,7m,,-+m,+60 Mo WJM «TA2XKEIOFO» ME3OHA C MaCCOH My AM,+} 


+60 Mop, rye My H M,— Macchl, COOTBeTCTBeHHO, HyksIoHa WH K-me3oHa. IIpu 


3TOM 3Be3qa bc B IpHHUMIe MOra Obl OOpasoBaTLes mH60 B pesyJIbTaTe Aep-- 
HOPO paclileneHHA, BbISBaHHOTO «THIKEJbIMy THMe€PpOHOM (Me30HOM), J1H00 B3 


Puce. 1 


ipesysbTAaTe ero pachajla, WHOO B pesybTAaTe pacayla HecTaOHJbHOrO OCKOWIKA, | 
ACCOUMHPOBABILeErO «TAXKeJIbIM» rHHepOH (Me30H). 

[IpeqnouaraeMbl «TAxKeIbINy» THMepOH (Me30H) MOMKeT pactayaThca Cc UCHy=) 
cKanHvem K~-mesona. J[pyrumMu cuI0oBaMu, 9HepreTuyecKM TaKOH pactaq paspe-| 
eH. OHaKO BHAHO, YTO «TAKIN» THMePOH (Me30H) OTHOCHTeJIbHO JOJITO HE 
pacnayaetca (~10°)* cex.), Tak YTO OH CaM HJIM OCKOJIOK, B KOTOPOM OH HaxoO-| 
WHTCH, YCMeBalOT OCTAHOBHTbCA B IMYJIbCHH 3a CYCT HOHH3AIHOHHOrO TOPMOrKe- 
HHA, CeqOBaTeIbHO, CYMIeECTBYeT KaKOU-TO 3alpeT, BCweCTBHe KOTOpOrO TIpo- 
mecc paciiaya «Ta»Kesloro» rumepona (Me3soHa) COBepliaeTCA «MefJICHHO». 

OOpaTumcs K CXeMe CMEINICHHBIX 3apsAOBLIX MybTHNNeTOB Tenm-Manua(?) u 
FOCMOTPHM, KakKYyloO BesIHuHHY CTpaHHoctTu S mor GbI HMeTb «TAKEIIbIN» Me30H 
WIM PHnepou. 

OuepugqHo, 4To y «TaxKeOrO» Me3sOHa cTpaHHocTb S He MoOxeT ObITb 
paBHol 0, +-1 unu —l, Tak kak Torfa OKa3saINCb ObI HHYeM He 3alpellleHHbIMH 
<OBICTpble> PeaKUMH pactayla Me30Ha COOTBETCTBEHHO Ha 7-Me3OHbI H Ha K- 


Me3OH UH JIerkKyio HeHTpasbHYIO YacTHILy (Y-KBaHT, HeHTpHHO). TouHo Tak xe y 
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eel: PHEPOHa CTpaHHocTh S He MOET OpITh paBHoti 0, —l unu —2, 
ak KaK HHAYe Heb3A ObINO Obl 3anperuTD <ObICTpbIe» (C COXpaneHuem cTpaH- 


HOCTH) peakUHM pacnaya «TaxKeNOroy F 
HMe€pOHa Ha HYKJIOH H 7-M@30HbI, TH 
MH 7@-M€SOHbI, Ha E-runepou ‘ ros He 


M wlerkyto HeliTpasbHy10 Ya- & 
CTHILLY. 

TakuM O6pa30M, MOxHO 
CVelaTb Cle OHH BbIBOX O 
Mpeqnomaraemonw «TaxKenon» 
wacTHe — Ona JOKHA OT- 
“JIMYATbCA OT H3BeCTHEIX K- 
-M€30OHOB H THNepoHOB He 
TOJbKO OobUeH Maccoii, HO 
M UPyrM 3HayeHHeM CTpau- 0 ay ae 5 mm 
‘Hoctu S, eae era 

Kaxketca mpaByonojo6- Puc. 2 
HbIM JOMYCTHTb elle, YTO «TA- 

KelaA» YaCTHIa He OTHOCHTCA K SapAOBOMY MYJIBTHTVIeTy, CpeqH KOMMOHeHT 
‘KOTOpOrO €cTb YaCTHIbI Cc sapsAqOM Conbule equHuUBI. CormacHo Tenn-Manny, 
‘3apay YaCTHUbI g, BeMMUNHAa ee AJepHOro 3apAya nN, MpOeKINA Ha OCb Z “30TO- 
‘qmuueckoro ciuna 7; 4 3HaveHHe CTpaHHOCTH S CBA3aHbl paBeHCTBOM 


a sy. AS 
T a fig T 
py 


~ 
®> 
T 
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Vucno aepen x 10-7 ZIG ML 


SS 


b 


q 
; 


Ss 
j tease ee, (1) 


Tlompsysicb S3THM COOTHOMeHHeM, JIeETKO NOKa3aTb, TO copMysHpoBaHHbIM 
BBIMIe YCJIOBHAM MOTH Obl YOBJIETBOPHTb JIMIUb CJlefylouue s3apsayoBnle 
cuurseth (J = 0): 

) NOJIOMKUTEIbHBIN Me30H X* (S = + 2), 
| OTPHUATeJIbHbIH Me30H X™ ( 

| NOJIOMKUTebHBIH runepoH Y* (S = + 1), 
OTPHWaTebHbI runepon Q ( 


_ O6parumcsa Tenepb BHOBb K HHTepnpeTalMu CXeMbI peakUuH. 

1) MoxuHo slerko yOeqHTbCH B TOM, UTO BTOPHYHAaA 3Be3qa He Moruia 
oOpasoBaTbcaA B pe3yJIbTaTe paciaqa 2IeMeHTApHOH OHO3apAAHOH “acTUUBI. 
JeiicTButTesbHO, paca TakoH yvacTHubI Ha K~-Me3oH JOuKeH CONPOBOXKaTb- 
CA elle BbIIeCTOM YeTHOTO YMCA OAHOSAapAHbIX YaCTHU, B TO BpeMA Kak 
BO BTOPHYHOH 3Be3ze BCero [Ba cuefa BMecTe co c1eqom K-mesoua. 

2) BropnuHad 3Be3qa c ucnyckaHwem K"-mMe30Ha He Mora OOpa3soBaTbca 
B pe3yabTaTe pacnayja HecTa6HbHOrO OCKOUJIKa, COflep2Kalllero B CBA3aHHOM 
COCTOAHHH OJHY 3 BO3MOXKHbIX B MphHuuNe yacruy X*, X, Y* wan Q. 
JleicTBUuTebHO, AIA 9TOFO CueAyeT JOMYCTHTb BOSMOMKHOCTh peakHH: 


Xt =>K + 2K°, (1) 
X- LN-sK--4N, (2) 
Yt+>K +K*+p, (3) 

Ope rr aA’: (4) 


OjHako, €CJIM MaCCbI YaCTHLL TAKOBLI, UTO MepeyuHCJIeHHbIe peaKIHH BO3- 
MOXKHbI, TO CTAHOBATCA BO3MO2KHBIMH HM ObICTpPble peaklHH pacnajla (Cc coxpa- 
J@HHEM CTPaHHOCTH): 


X*->K*t + K?, (5) 

DE oes (6) 

Yt—-K-+N, (7) 

OF +n+p 3A, (8) 

: ap 964 


3) Bropwunaa 3Be3qa He Mora oOpasoBaTEcs B pesysbraTe pacurenute- 
HHA Apa 2MYJIbCHH, BbISbIBAeEMOrO 3aXBaTOM OfHOH M3 YaCTHL X*, Y* man 
Q-. JlelicrsuTembHo, BblietT K™-mMes0Ha TpH 9TOM BO3MO%KCH B peaKIlHsAX,| 
IPH KOTOPbIX CTAHOBATCH BO3MOXKHBIMH WM peakI\HH (1), (3) u (4), a caeqo-; 
BaTeJIbHO, H peakwuH (5), (7), (8). x | 

PaccMoTpuM OTJeIbHO BOSMOXKHOCTb peaKI[HH paculellieHHA OT X”-Me3OHa.. 
TIpu stom caeqyeT yuecTb, YTO H3 TxxKeNOrO Apa sMysbcuH (Ag WIK Br)) 
He MOXKeT BbWIeTeTh YacTHIa ¢ OCTaTOUHbIM mpo6erom Bcero BO yw. IIpH 
peakuH Ha Boxopoye Bbiier K~-mesoHa BO3MOXKeH JIMWb B peakuMH X —+- 
+p— K+", 7. e. c BbleTOM HecTraOHJIbHOH YacTHubI X*-runepoua. IIpu 
peakuwu Ha sgpax C, N uaa O spiwier K’-mesoHa H OfHOH 3aps2KeHHOW 
YaCTHIUbl BOSMOKeH B peakUHH TUNA 


XE cMe Ks AAO Ria 


BnowiHe BOSMOXHO, YTO BTOPHYHad 3Be3a OOpas0Balacb HMeCHHO B pe- 
3ysbTaTe peakuHH Takoro THMa. IIpu cupaBeqMBOCTH TakOro IpeAnosowKe- 
HUA (pasyMeeTcA, Maio O6OCHOBaHHOrO) AIA Maccbl X~-Me30Ha NMoMyyaeTcs 
HWKHHA mpesem my + (176-+60) Msp = 1430 me. (Ecau caeq c mpumucaThy 
K*-mes0Hy, TO BTOPHYHYIO 3Be3/y MOXKHO IIPHMMcaTb pacnayy HecTaOHJbHO- 
TO OCKOJIKa, aCCOWMUpoBaBlero X*-Me30H.) 

Bcero lO CHX Tlop H3BeCTHO ellie TPH cCydad, HHTeplpeTHpOBaHHbIX Ka 
pactiay| Me/IeHHOH BTOPHYHOH yacTHIbl C HcMycKkKaHHemM K”-mesona. B JBy? 
cmyuaax (3,4) 9HeproBbigqemeHve OblIO COOTBeETCTBeEHHO > 43 Msp u > 54 Mon 
YTO O/IM3KO K HaOJMOJeHHOMY HaMH HYKHeEMy Upefesy Q. | 

He ucksioueHo, 4TO STH 3HaveHHA Q MOXHO OObACHHTb peakuweH THNE 
xX +n—-K7 + A®. Oquako mpy stom caryyal (5) co 3HaueHHem Q>5 Mg 
TpeOyeT Apyroro oObsacHeHHA. (X -Me3OH Mor Ob! B TIPHHWuNe pachayaTbe 
Ha vieTy Ha K”-Me30H H 7-Me€30H, OHAKO S9HEPrOBbIAeeHHe IPH 3TOM JOJDKH! 
Obits F 100 Mos. 

IIpeqowkenHad MHTeplpeTayvA HaOmOeHHOH BTOPHYHOH 3Be3/[bI HE MO 
X%KeT CUHTATbCA YOBJICTBOPHTeIbHOH eye H NOTOMY, YTO pH peaklMH THT 
Xo Me SK Me wa merenx ajpax CY, N** y O'* tipozykTe COs 
uv O! spssioTcA B*-akTHBHBIMH C KOPOTKHM BpeMeHeM 2KU3HH. Opnako cueqoy 
MOSHTpOHOB OOHapyKeHo He Obiio. YAUBUTebHO TakxKe HM TO, UTO BO BCed 
Tpex culyyanx, Kora Q Obwio OombuIMM, ceq K°-mesoHa He IpHBoANN 4 
3Be3]1e. 

Takum o6pa30M, OcTaeTCad HeBbIACHCHHBIM, KaKOMy MexaHu3my cvieqyey 
IpHMucaTb UCHycKkaHHe K”-MesOHOB M3 MeJVICHHbIX BTOPHUHBIX yacTHy. ACH) 
4TO OHH MOryT BO3HHKaTb JIMUIb B pe3yJbTaTe pactlagqa KaKMX-TO 4acTH!! 
«TAKCJIBIX» TO CPaBHeEHHIO C XOPOWIO ycTaHOBsIeHHbIMa K-me3soHamMuH H rune. 
poHaMuH. 

Ecau cuntatb cxemy Tesai-Manua copaseymmpol, TO MpHBeyeHHbIe BbILLA 
cooOpaxkeHHA NOKasbIBaloT, YTO Taka YaCTHWA MOXKET ObITb CKOPee «TA2KEIIBIM: 
MesoHoM X™ (c maccoli A 1400 m,), YeM «Ta2KeETbIMy runeponom (Y* nan QF 
WJIM TSKEJIbIM TOJIO2KUTEJIbHBIM X*-Me3OHOM. | 

B s3akmoueHHe aBTOpbl CYHTaIOT MpHATHBIM JoOrOM moOaroqapury 
Hi. HM. lypesuya 3a nomoutp B pa6ore u o6cy2KqeHHe pesyubratos, JI. B. Cyp! 
KOBYy 3a y¥acTHe B H3MepeHHAX MO ompeyeenutio Maccbl K-me3sona, a Take 


B. I]. Bannux, 3. 1. Tonpsuny u 3. B. Ecnuuy 3a u3MepeHHa MHOroKpaT 
Horo paccesuua K~-mesona. 


Ilocrynuao 
25 IV 1956 


UMTHPOBAHHAS JIUTEPATYPA 


1A. A. Bapbonomees,P. UH. Te 
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te Ne 5 (1956), 2M. Gell-Mann, A. Pais, Proc. Glasgow Confer. on Nucleon a 
Meson Physics, 1954, p. 342.7 W. F Fry, J. Schneps, M S.Swami Phy 
Rev., 97, 1189 (1955); 99, 1561 (1955). * W. F. Fry, J. Schneps,M. S. Swam 
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PHSHKA 


| lr. B. FOPJIOB, B. M. [TOXBEPI, B. M. MOPO30B uf. A. OTPOLLEHKO 


NOJIHOE IMSEKTHBHOE CEYEHHE B3AMMOJIEMCTBUA HEMTPOHOB 
C AAPAMM Li® wu Li? B AHTEPBAJIE 9HEPIMA OT 10 (10 450 kas 


(ITpedcmaezeno axademuxom A. II. Anexcandposeim 9 VI 1956) 


PaOota BpmomHeHa B KOHIe 1952 r. Ha 3eKTpocTaTH4¥ecKOM reHepaTope, 
Ppa3BHBaIouleM Hallps»xKeHHe Jo 1,9 Mos (*). B kayecTBe ucTOUHMUKa MOHOSHEpre- 
THYECKHX HEHMTPOHOB HCMOb3OBasIacb peaKkyna T(p, n)He® (*). Helirpoupi c anep- 
rue oT 10 yo 350 K9B, B 3ABHCHMOCTH OT yruia BbIIeTa H3 MHUWICHH, NOMy4aHcb 
IPH SHEPrHH MpOTOHOB, paBHort 1205 K3B; HEHTPOHbI c 9Hepruel 400 u 450 KaB 
MO yuaHcb pH 9HepruH MpoToHoB 1255 u 1305 k9B. TpuTueBaa MUuUIeHb Oblta 
M3POTOBJIeHa B BUJle TOHKOFO COA THTaHa, HAHECEHHOO Ha MOJMOMeHOBY!IO NOL- 
MOKKY (TOMMHHON 0,2 MM); THTaH HacbiIasca TpHTHeM. IIpu sHeprun Majaro- 

ero Ny4Ka MpOTOHOB, paBHol 1205 K9B, MHINeCHb MMEeT TOJILHHY, IKBUBAJICHT- 

yio ~10 x9B. U3smepenua mpopoyusmuch B KaOuHeE pa3sMepoM 3X3 X2,5M, cTe- 
ab! KOTOpOH OblH CjemaHbI “3 CMecH Napaduna c OypoH. 
 Besnauna nomHoro sdeKTHUBHOrO CEUCHHA B3AMMOJCHCTBHA HEHTPOHOB C AT- 
oamu Li® u Li’ onpegenanacb MO H3MepeHHAM T1pospayHOCcTH AByX OOpasos. 
J6paszey, Ne | Opi u3sroToBMeH H3 MeTaJIMYeCKOrO JIMTHA, oOoralleHmMOroO H430- 
ronom Li® (B atomHoM oTHomeHHH Li® 91,4%; conepxxaHue NpuMecel OTHOCHTEJIb- 
iO JIMTHA B BeECOBOM OTHOWeHHH 1,5%). OSpasen Ne 2 Opin H3rOTOBIEH TaKKe 
13 MeTAJIJIMYeCKOPO JIMTHA, OOOramjeHHOrO H30TOTIOM Li’ (B aTOMHOM OTHOIeCHHH 
omepxkaHue Li? 99,5%; comep»xaHHe IIPHMECel OTHOCHTEbHO JINTHA B BECOBOM 
THOUeHHH 1,46%). O6a COpasila, HMeBUIMe CbOpMY WHTiTHApOB WMameTpoM 25 MM 
{ HHO 30 MM, 3aKJIOUaIHCb B aJIIOMMHHeBbIC KOHTCHHEPbI C TOJIMMHOM CTe- 
10k 0,2 mM. 

TloTok HeHTPOHOB H3MepAJICA «LJIMHHbIM> HEHTPOHHBIM CUCTUMKOM, KOHCTPYyK- 
[Ma KOTOporo omucanHa B paooTe (*). B skclepHNeHTe HCHOMb3OBAaJINCb [Ba TAKUX 
yeTuHKa. OHH C¥UeCTUNK CJIYKUJI MOHHTOPCM H Cb pacmomomwKeH BCerfa B OF- 
iOM NOJIOXKCHHH OTHOCHTEJIbHO MHMILEHH, J pyro H8Mepas NOTOK HeMTPOHOB NO] 
AS IMYHBIMH yraMu Cc OOpasiiom Hu Ges OOpasia. Oba cueTUNKa HaXOMHJHCb Ha 
YACCTOAHHH OKOO | M OT MHIWeHH. 

Vismepenua mpospaunoctu o6pasn0B NeNe 1 uv 2 npousBoqusauch B CyJIeyto- 
em nopsyKe: 1) usmepssica NOTOK HeTpOHOB Ges OOpasila; 2) H8MepsAICA NOTOK 
lefiTpOHOB c OOpasuom Ne 1; 3) usmepasica MOTOK HeliTpoHOB c O6pasioMm Ne 2; 
|) usmepssica CbOH pacceAHHDIX HEHMTPOHOR (OT alimapaTypbl, CTeH H T. m.), mona- 
laIOUX B JleTeKTOp. Bce u3MepsxeMbIe BeHYHHbI IPHBOAUNCh K OMHOMY T0Ka- 
aHHio MOHHTOpA. [IpH usmMepeHHAX MOTOKa HeHTPOHOB, Npomesuero yepes 06- 
azell, Nocnequui pacnonaranca TaKMM OOpa3oM, YTOOLI NepeKpbITb TeMeCHbIM 
TO, OJ, KOTOPbIM BHAeH JeTeEKTOP H3 MUUICHH. 

Tipu onpegenenuu ona Mex/Yy MUIUeHbIO H eTEKTOPOM MOMellasicA Napa- 
MHOBbILT KOHYC BbICOTOH 25 CM, KOTOPbIM NpakTHYeCKH NOMHOCTbIO 9KPaHHpo- 
am JeTeKTOp OT MpAMOFO TIOTOKA HeHTPOHOB 43 MMIWeHH. CareyyeT 3aMeTHTb, 
TO JI USMepeHHi Np 9HEprHAX HeEHTPOHOB BbIWe 100 k9B cou COcTaBMIAS OT 
tT 3 m0 5% oT H3Mepsemoro NOTOKa; mpH 50 K29B ou Obl ~9%; mpu 20 K9B 
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Ta6Oauna ft 


o + Ao, B OapHax 


BeLOAE: o + Ac, B OapHax E+ AE, | 
B K9B Lis Li? B K9B Li® Li? | 
10-42 2,24+0,3| 1,040,3 | 261413 | 9,340,3) 6,040,2 

20-4 2,4+0,3 4,2+0,2 | 272-413 9,3-+0,2 1 6,9--0;2 

50-47 1.440'3| 0,90,2 | 284413 | 8,340,4] 6,7+0,2 

100-11 11440'3] 4,4-60,2 | 297412 | 8,24+0,2| 5,5+0,2 

150-413 1,940,2} 0,840,2 | 319-9 62-0521) as, 02044 

(75-13 3,140,3|  1,040,3 | 34349 54-20-21 2,4420) 2 

20013 4,040,2| 1,40,2 | 4009 5 00,2 1 o5e0,2 

225-13 6.14-60,2] 1,9-60,2 | 450-59 96-+-0,3 |» 0,9-E0,2 

250-413 8 5H 0,2 620.e 


~25% u, Hakone, mpi 10 K9B ~42%. Onpenenenue BeMuMHEI (bona ObIIG 
cylemaHo ¢ TOUHOCTEIO 3%. | 
[pu ppruvcienuu NomHoro atPeKTHBHOFO CeYeHHA BBOAMJACb mompaBka HE 
(boH pacceAHHbIX HelTpOHOB M NoMpaBKa Ha pacceAHHe HeliTpOHOB B CTeHKa® 
aJIIOMMHHEBbIX KOHTeMHEpOB, CO) 

Gaps ylep2xamux oOpasem (OTMeTHM, 
AaeD yTO MOCceqHAd NompaBKa Obl 
f MCHbIUe CTATHCTHYECKOM OLIMOKH) 
Tlonyyennpie 0 o6pasuam NoNe 
u 2 3HayveHHA TOMHbIX SpPeKTHB 
HbIX C€UCHHH MepeCUHTHIBAJIHCb H 


A ceyenua mia Li® u Li’ no ussecr: 
{ | 
: HOMY M3O0TONHOMy cocTaBy OOpas 


\ ‘ BeyeHbl B Tao. 1. 
LI B neppom cTomOue aHbl 3Ha 


or A 
i OB. PesyibTaTbl H3MepeHHU Np 
! 
YCHHA SHEP HEMTPOHOB C yKaf 


\ 
i 3aHHeM J[MCHepCHH SHeEprHu, CBA 
/ Lu 3aHHOW KaK C TOJIMAMHOM TpHTHe? 
4; Pi a e BOHM MHINeCHH, Tak H C YIJIOBbIN 


y x | pacnpegenenuem SHeprHy HelTpoO! 

be PS Luis bern HOB, BbIWICTaIOllH4X W3 MUUICHH 
~ TlomMayaoulux B perucTpupyroulus 

i ai ae Fane, cueTauk. B  camemqyroulux Byi 
cTomOuax MpHBeseHbI 3HadeHHs 

Puc. 4 nomHoro = addeKTHBHOTO CedeHH 

qua Li’ u Li’. pupeqennpie om 

KH B CCYCHHH OOYCOBJICHBI CTATHCTHYCCKUMH OLIHOKAaMH B COOTBETCTBHH C 4HG 
JIOM HMIYJIbCOB, PCrHCTPpHpyeMbIX CUCTUMKOM. | 
Ha puc. | npuBegenp nomHple adbcbeKTHBHBIe ceyenua qua Li® u Li’ B 3aBH 
CHMOCTH OT SHeprHuH HeHTpoHos. | 
Kak caeqyet u3 puc. 1, nosyyeHHoe MomHoe addbexTHBHOe ceyeHue AIA L 
WOCTHraeT MAKCHMAJIbHOM BeJIMUMHbI CHS 1,040, 2 OapHa UpH sHeEprHH Epess 


= 270 K9B. OTH 3HAYeHHA XOPOWO CorsacyloTcaA C pa6oToH Oyepa (4). OrmH4y} 
NOJFYYeHHOPO sHaveHMsA oY Wa Li? or 3HayeHHsA, IpMBeeHHOrO B paooTe CTH4 


cona u TIpecrona (°), o6pacHaeTCH TeM, 4TO B Haleli pa6oTe usMepeHHA Obl 
NIpOBEJeHbI C MeCHbUIMM paspeuleHveM MO 9SHeprHH. 

Tlonnoe appeKTHBHoe ceyenue jjma Li’, noyuenHoe B Hamiem 9KCHepHMeHT] 
WOcTHraeT MaKCHMaJIbBHOH BeMUMHbI oY —9,5+0,2 Capa npn sHeprHv Epes4 


— 9 , 

265 K9B. Kpome Toro, HaOmoyaerca BOspacTaHne NONHOrO S*eKTHBHOTO & 

1é i ) wo 

Hak B gonacin MaJIbIX SHEPprHH HeEHTPOHOB, KOTOPOe OOBACHAeTCA Peake 
i*(n,t)He*. CpapHenue momyyennoro nonHoro addbeKTHBHOTO ceyeHus Jd 
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Li® c onyOnuKoBaHHoH B 1954 r. paborow J>KoHcona, Yusnapya u Baiipa (°) 
TMOKAa3sbiBaeT B Mpejesax OWMOOK xXopotiiee corviacue B ONpesenenHu o™AKC, F, 


HW dopme KpHBOH. 


UMTHPOBAHHAS JIMTEPATYPA 


iio. Lopdos. BoM. Doxoepr, B. M. Moposgos, [..A..Orp-o m en. 
m0, JLAH, 102, Ne 2, 237 (1955). 2b. M. Fox6epr,l.B. Fropaos,B. M. Mopo- 
gos, B. A. Iluruu, PKT®, 26, 985 (1956). = 5B. Poccu, lr. WWtray6, Youn- 
3alluOHHbIe ~KaMepbl H cueTuHKH, 1951. *R. K. Adair, Phys. Rev., 79, 1018(1950). 
> P. H.Stelson, W.M. Preston, Phys. Rev., 84, 162 (1951). OG, Tel, Jw i ine: 
mon, H. B. Willard, J. K. Bair, Phys. Rev., 96, 985 (1954): 
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Ilornagm Aragemunu nayk CCCP 
1956. Tom 110, Ne 6 


PH3HKAI 


E. HU. JOBPOXOTOB, B. P. JASAPEHKO uC. bO. JIYKbAHOB 


NOWHCKH JIBOMHOTO 8-PACHAJIA B Ca*® 
(I1 pedcmaeazeno axademuxom JI. A. Apyumosurem 31 VII 1956) 


Uccneqopanve aABIeHHA BoiHOro B-pacnayla, Kak usBecTHO ('), NO3BONsAe 
CelaTb BaXKHbIe 3aKJIIOUCHHA O CBOMCTBaX HeHTpHHO. B 3aBHCHMOCTH OT BeJIHYH-: 
HbI NMepHoqa pacnaya, KOTOPbI JOKeH ObITb ONpeeeH IKCMEPHMECHTAJIbHO,, 
MO?KHO BbIJBHHYTb CHJIbHbIe: AapryMeHTbI B MOJIb3y CYIeCCTBOBAaHHA HeHTPHHO! 
HW AHTHHeEHTpHHO KaK [BYX pa3JIMYHbIX YACTHIL HM MpOTHB STOM BO3MOXKHOCTH.., 
Tak, CCIM HeHTPHHO HM AHTHHEHTPHHO ABJIAIOTCA TOXKACCTBEHHbIMH YaCTHWaMH, 
TO BEpOATHOCTb paciiala HeKOTOpOrO Apa IpH sHeprHu pacnaya oKoIO 4 MoB,, 
OTBeYuaeT BPeMeHH 2KU3HH B 101° — 101° ner; Tako npomecc npoTeKkaeT 6e3 HCY ~} 
CkaHHA HelTpHHo. Ecimu »xe HeHTPpHHO MH AHTHHEHTPHHO SABJIAIOTCA PasJIHU-} 
HbIMM YACTHUAMH, TO BEPOATHOCTb Pactafa OKasbIBaeTCA HECPaBHCHHO MCHBIUCH, | 
a pacnay, NOMHMO 9MHCCHH 2 SJIeEKTPOHOB, JOJIKEH COMPOBOXK[AaTbCA BbIJIETOM 
2 HeliTpHHO. Bpema xKH3HH Apa JIA TOrO Ke 3HAaYeHHA SHeEpruu pacnaya B 
4 Mop yocruraer 10” eT, YTO ex*KUT OKA 3a MpeesamMv COBPCMeCHHbIX BO3- 
MOMKHOCTeH SKCHePHMeHTa. 

Cepbesuble TpyHOCTH, BOSHHKAaIOllMe IPH MOMbITKaX PerucTpallHH HCKJIIO- 
YMTeIbHO PeAKUX COObITHH, K YHCJIY KOTOPHIX NpHHaAMexKUT paccMaTpHBaemoe 
ABJICHHE, IPHBesIH K TOMY, YTO NOABJIABLUHeECA B TeYeHHe JONTOrO BpeMeHH CO06- 
menua (1%) Obi MpOTHBOPeYHBbI HM HE MOSBOJAM CAeaTb OMpeeMCHHbIX BbI- 
BOQOB O ero cyujecTBOBaHHH. JIM B 1955 r. B pabore Mak Kaprtn (14), Kak 
KasaJl0Cb, OblIH MOYYeHbl JOCTaTOUHO Hae@KHBIE JaHHbIe, MOKasbIBaloulHe 
CyiecTBOBaHHe ABOMHOrO B-pacnaya B cHyyae Ca**® c nepHosom nomypacnaya 
1,1- 10!" ner*. Oquako MoBTOpHoe HCCeEqOBaHHe, MposemanHoe c Tem x*Ke Bele- | 
crsoM ApuiasiomMom (!°) H BBINOJHCHHOe B yCJIOBHAX CHH>KeHHOrO (bona (H3Me- 
PeHHA NPOBOAMIUCh ruyOOKO MO MOBEPXHOCTHIO 3eMIH) ao OTPUWAaTebHbIi 
pesybTaT: JIA NepHosa NOJlypacnayga Obl NOyYeH HMKHMM Upexen, paBubiit 
2-10'* ner. TouHo Tak xe He Obl OGHapyxeH ABOMHOH pacnay jun Nd? B He- 
qapHeH paOore Kopana u gp. (6). B nacrosmelt craTbe NpHBeeHbI pes ybTATHI | 
OMbITOB, MOCBALWICHHBIX MOMCKaM J{BOMHOrO B-pacnaga B Ca‘*®, 

3 KaJIblMaA ECTeCTBeEHHOrO M30TOMHOFO cocTaBa, MOABeprHyToro mpomeccy 
QNEKTPOMArHHTHOrO pasfqemeHuA**, Obl0 CheaHO Be Mapbl OOpasioB — yBa 
paOounx HM Ba KOHTPOMbHBIX. CrpeMaACb CHH3UTb CosepxKaHHe OasaCTHBIX aTO- 
MOB B HCCJI€YeMbIX OOpasilaX, Mbl BOCMOJIb30BaJIMCb IPH HX H3rOTOBMeHHH 
B Kay€cTBe XHMMYCCKOO COCAMHEHHA (PTOPHCTHIM KaJbunemM. Pa6oune o6pa3upr | 
NoNe | u 2, oOoramenupie us0Tomom Ca‘ jo 76,2%, COJepxKaT, COOTBETCTBEHHO, | 
423 u 259 mr Ca*®. Konrpoapuptit o6pasen Ne | o6oramen usoronom Ca*4 (94,7%), | 
KOHTPOJIbHBIH OOpaser Ne 2 — vsoromom Ca‘? (99,9%). Beca KaxKJoli mappl 
oOpa3sl0B NoyoOpanbl TakKUM OOpa3s0M, YTO OHH 9KBUBAJICHTHbI 10 YMCJIY MOJIe- 
kya CaF. Coqepxkanve nocroponuux mpumeceit B HCCJIEYEMOM BeLLeCTBe, 10 
A@HHbIM XMMHYCCKOPO aHaH3a He MpeBpiuaeT 0,02%. OGpasitbl MpHroToBeHbI 


* B crarte (') mpupesentt coo6paxenna, B cuuy KoTOpBIxX Ca*® (a take Nd!5°) apasiorca | 
HanOouee HHTCPCCHBIMH OObEKTAMH MPH MOMCKaX MaHHOrO ABIeHHA | 

_ AABTOPHI BbIParxkKaloT HCKPeHHIOIN MPH3HaTeMbHOCTh B.C. 3onoTapesy 3a mpemocraBsenne | 
PaSKCICHHBIX H3OTONOB KaJIbUMA, HCMOMb3OBAHHBIX B HaCcToAMeli pa6ore, 


966 


_ iyTem cipeccopanva nopourka CaF, u umeror (bOpMy TOHKHX JMCKOB quamMeTpom 
38 MM. CBx3yIOlLNM BemlecTBOM CulyakuT 1% pacrBop arapa B Boge. JlucKn 3a- 
KJIOYCHBI B KOJIbIIEBbIC aJIIOMHHHeBbIC ONpaBKU 3AKDPBITbIe C TO HOB aJIIOM 
| Bou (pombrod TonmHoli B 30 vy. / hig 
| Hsmepenna axTupnocru mposoquance Ha ABYX YCTAHOBKaXx, OJ[Ha H3 KOTOpBIXx 
! (1) Haxoqunacs Ha NOBEPXHOCTH SeMJIH HM OblIa OKPyxeHa COeM CBHHILA (15 cm) 
H cranH (3 cM), Apyras (II) nomemanacp wa rayOune 33 M nog 3emueli (B naGopa- 
TOPHH KOCMHNecKUx ayyelt MI'Y). B oGeux ycranopKax H3MepAeMbIM H KOHT- 
POMbHbIi COpase nooyepequoO NoMemanuch MOKIY IBYMA CLMHTHJIJIALHOHHbIMH 
CueTqHKaMH, KOTOPble Obl OKPY2KeHbI OXPaHHbIM CUCTUHKOM C 2KH]KHM CILHHTHI- 


Tl 


= 


——— 


Puc. 1. Cxematuyeckuii ueptex ycranopxu II. / — cunntrnammpywmaa 

iiacTMacca, 2 — padouve oTroyMHoxKHTeIH, 3 — o6pasen, 4 — 6aK c KHT- 

KHM CI\MHTHJJIATOPOM, 5 — OXpanuble POTOYMHOMKUTeIH, 6 — KBaplleBble 
OKHAa 


JATOpOM. Ilepemenjenue oO6pasoB TIpOu3BOAMIOCb Ip MOMOMM MexaHuuecKoro 
TIpHCnocoOJieHHA O€3 BCKPbITHA ycTaHoOBOK. Jina” paOouwx CueTYHKOB HCNOMb30- 
BaJIMCb SJIEKTPOHHbIC YMHOXKUTeEIM THNa DOY-12, Aa OxpaHHblx — DOY-19M. 
B ycTaHoBke, pacmovlOxKeHHOM Hajl MOBEpXHOCTbIO 3eMJIM, B paOounx cueTUHKaXx 
IIPHMCHAJIHCh KPHCTAJJbI TOaHa, OXPaHHbIM CYCTYHK COMep2xKa TPeXUTPOBbItt 
OObEM CIULMHTHJIJIATOPA, IpOCMaTpHBaeMbIli JBYMA (POTOYMHO*KUTeAMH. B pa6ounx 
CYeTUHKAX, IIPHMCHABIUHXCA BNOJ3CMHOH yCTaHOBKe HCHOJIb30BaaCb CLLMHTHJI- 
JMpyroulaA lyiacTMacca; OObeM 2%KHJKOCTH B OXpaHHOM cueTUNKe CocTaBAN65 I; 
3TOT OObEM TpocMaTpuBasica 21 ymHoxmuUTeneM. Ha puc. 1 cxemaTuyecKH H306- 
PaxKeHO paciOsOxKeHHe OCHOBHBIX 3JJIEMCHTOB yCTaHOBKH II. 

Copniajarotwe c TOUHOCTHIO JO 0,5 wceK. HMMyJIbCbl OT JByX paOounx cueT- 
YHKOB, €CJIH OHH HE CONPOBO*K[aHCb UMIYJIbCOM B OXpaHHOM C¥eTUHKe, peru- 
CTPHpoOBaJIHCb Ha (pOTOMJIeHKe C NOMOMLbIO JBYXJIYYeBOrO OCLMNOrpada HU 3a- 
TeEM AHaJIM3HpOBaJIMCb NO ammuuTyyqam. PasOpoc B onpezeneHuu CyMMapHonw 
9HEprHu J[ByX 3JCKTPOHOB, 3aperHCTPpHpOBaHHbIX OJHOBPeMEHHO, AIA OONAaCTH 
oxono 4 Mss (@Heprua yBonuoro B-pacnaya Ca*® cocrapanet 4,3+0,1 Mos), 
O6YCJIOBJICHHbIM HEOJHOPOAHOCTHIO CIMHTHJWIMPYyIOWWMX KPHCTa/JIOB, Aperidom 
ycTaHOBKH, HeTOYHOCTbIO H3MepeHHA aMIVIHTYA UMIMyJIbCOB Ha @OTOMNMeHKe, 
pasOpocoM aMIJIMTY, BHOCHMbIX YMHOKHTe/IeEM, H, HaKOHEll, MOrJIOWeHHeM 
B TOMMe HCCMeqyeMbIX OOpasOB, He MpeBbllal, NO Hameh ouenKe +20%. 
Kanv6popka paOounx CueTYHKOB OCYMeCTBIAaCb pM NOMOML B -cneKTpomeTpa 
0 SHeprun B 2,6 Map, c onopHor TouKOH 0,625 Mas (KOHEePCHOHHbIe 3JIEKTPOHbI 
Cs!87), TlomyyeHHad Mp KasIMOpOBKe 3aBMCMMOCTb aMIJIMTY[bI Ha BbIxoe 
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YMHOKUTEIA OT HEPLHH 9IEKTPOHOB Oblvia SKCTParlomupoBana Jo 7 Mas. Hono.r-| 
HHT@JIbHbIM KOHTPOJlb MPpaBMJIbHOCTH 9HEpreTHYeCKO rpasyHpoOBKH Ob MOJy-; 
yeH TO MOJIO%KeHHIO MaKCHMyMa, OTBeYAaIOULerO KOCMHYeECKOMY H3JIyYeHHIO 
C MHHUMaJIbHOH HOHM3alHel. KHHTpOJIb CTAOHIbHOCTH NapaMeTPOB yCTaHOBKH 
IIPOMSBOAMJICA MepHowuuecKH He pexke OMHOTO pasa B CYTKH. 

Ilycrh m— oOumaa Macca JaHHOro usoTONa B paOouem oOpasie, A — ero) 
MaccoBoe uncso0 u An — pa3HOcTb B YHCJIe 3aperHCTPHPOBaHHbIX COBNAaarloulux | 
HMIYJIbCOB 3a CHHHLY Bpe-- 
MeHH OT paOouero H KOHT-- 
powbHoro oOpasia. Torgal 
TovynepvHoy MO OTHOLWeHHYO0) 
K Tipoweccy BOHHOrO pacna-- 
la BBIYHCIAeTCA 10 (PopMyue ! 


iN 
S$ 


S 


<¥ N, kom 
c= Ing. (1) 


Srecb k— MHOXKHTEJb, | 
ONpeeAIOWIHH TeOMeTPHYe- | 
CKy!0 9¢pPpeKTHBHOCTb CueTa | 
copnayeHul 6e3 yyeta yrvio- 
BOH KOppeJIALHH, T. €. B pey- 
NOJIOXKeHHH H30TPONHOTO 

, pacnpejeieHHA 3JIEKTPOHOB 
2. ) P 5 6 M56 Ppacnaya, | — kospHuveHt, | 
&; XapakTepu3yIOWlMH  morvio- 


Puc. 2. Juddepenuuasbuble CieKkTpbl CyMMapHOH 9HepruH TILCHHe SICK TDOHOE PaO 

copnajalonlux umnyabeos ja Cat (a; u Ca% (6). UIn- OOpasue, H Vy — yucsto ABo- 

pHHa KaHavla 0,1 Mas “ raypo. Waa yCTaHOBOK I u 

II] snayenua k, nomyseHHble 

YHCJICHHbIM HHTerpHpOBaHueM, COCTaBJIAIOT CcooTBeTcrBeHHO 0,39 u 0,43. 

Bp BbIMOJIHeHbI Be CepHH U3MepeHHii: Ha ycTaHoBKe | (Ha NOBepXHOCTH 

Ne 1 B reuenne 484 uacoB Jia KaxKoro OOpasiia — pabouero H KOHTPOJIbHOrO. 

Ha ycrauoske II (noq 3emuet) peruct- 

pallua Bevlacb C OOpasiamu Ne 2 B Teue- taco oe 

HHe 317 yvacoB JIA KaxKoro OOpasila. 

B cooTseTrcTBHH C yKa3aHHOH paspellalo- 


S 


Yucno Cobnadenud 3a 3/7 vac 
AS 


Unco coBia- 


it 
o foal 
cnocoOHocTbio amma bI(E20 9 fe) WaiOUl. UMITYJIbC. | 
acai ee patyP (= %) Bs O6paseLy, 3a 100 uac. B HH- | 
MHTeCHCHBHOCTb cueTa COBMAaalollH xX UM- 5 TepBasie | 
> 3,2—4,8 Mos 


IYJIbCOB CONOCTABMAMACh AIA pabouero | 
HW KOHTPOJIbHOrO OOpa3sila B HHTepBauie 

I 

I 


Ca’ (Net pa6boun fi) 216-7 | 
Ca*4 (Ne 4 Kou- 

TPOJIbH.) 208-+7 
Ca48 (Ne 2 padounit ) 10,6+1,9 
Ca%® (Ne 2 KOH- 

TPOJIbH.) 8,2+1,6 


4,0--0,8* Mss. B ta6a. | coqepxatca 
pesyJIbTaTbI cueTa, NpuBeyeHHbie K 100 
yacaM. 

Kak BHJHO H3 Tao. 1, B O6eHx ce- I 
PHAX 3HAUHMOPO MpeBbULeHHA — UpeBbl- 
IWCHHA, BbIXOAAMLeErO 3a TpefesbI OAHO- 
rO CTaHJapTHOrO OTKJOHEHHA, HE ObIJIO 
o6Hapy2KeHO. Ha moBepXHOCTH 3eMJIH ypOBeHb (poHa Obl, pasymeeTcaA, CyuecT- 
BeHHO Bbllue. Ha puc. 2 NpHBeeHbI KPHBbIe PaclipeseseHuA IHCa HMIMYyJIbCOB 
HO aMIWuTy aM JWid ycraHoBKy I], HarmAqHO HJIIOCTpHpyroulMe XaOTHYeCKHH 
XapakTep pacripefeieHua COBNaaioulyX MMMYJIbCOB MO aMIIHTyaM Jin O6oux 
oOpasuos. IlomyyeHHple JaHHbie COracyloTcA, TAKHM OOpasoM, C pesyJIbTaTaMH 
ApulasomMa H MpoTuBopeyaT pesysibTatam MaxKapTu. 

CpaBHHTeJIbHO MaJlOe YHCO 3aperHCTPHpOBaHHbIX COBMAaalouluX MMMyJIb- 
COB B HHTepecylolleM HaC 9HEPreTHYeCKOM HHTepBavie (IPH BbINOJHEHHH H3Me- 


“ CpeqHaa Motepa SHeprHu B Toe O6pasua OleHeHa Hamu B 0,3 Mos. 
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DEHHH MO MOBEPXHOCTHIO 3EMJIM) 3aCTAaBJIAeT C OCOOOH OCTOPOXHOCTHIO MOAXO- 
MMTb K OWCHKE pesyIbTATOB. BO BCAKOM CJlydae MOXMKHO YTBEPXaTb, UTO IIPeBbI- 
WIeHHeE B YHCe COBNMaarollyX MMMYJIbCOB, BbIXOJAMee 3a Tpeyesbl ABOMHOK 
STaHAapTHOH ommOKH MaJiO BeponTHO. Torga ucnomb30BaHHe (opMyvIbI 
(1) co 3HaueHHem 7=0,67 1 m=0,259 paeT + >1-10!8 ner. STO sHaueHHe Novyne- 
pHOJa pacnaya BCTYyNaeT B MpOTHBOpeyHe C TeOpeTHYeCCKHMH OLCHKaMH JIA 
BPeCMCHH XKH3HH Afipa B Cuyyae «OeSHEHTPHHHOTOy pacnajla H, CJIeOBaTeIbHO, 
ABJIA€CTCH APFYMCHTOM B TlOIb3Y CYMIECTBOBAHHA AHTHHEHTPHHO Kak (pH3H4eCKH 
D€aIbHOH UacCTHILbI. 

ABTOPbI CUMTAIOT CBOHM IIPHATHBIM JOJITOM BbIPasuTb OsarogapHoctp JI.A.Ap- 
qumosuyy, A. B. 3eapgosuyy, A. A. Cmopoquucxomy u II. E. Cnupaxy 3a 06- 
Sy NeHHe pesysbTaToB, a TakKxKe 1. B. Tankuny u B. ®. MBanopy 3a MoMoMlb 


3 IIPOBeCHHH SKCIePHMEHTOB. 
Tlocrynnao 
20 VII 1956 
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r. A. KYPOB, C. A. CEMMJIETOB u 3. fr. MWMHCKEP 


UCCJIEHOBAHHE MOHOKPHCTAJIBHbIX TIJIEHOK YTEPMAHH 4! 
NOJIYYEHHbIX HCNAPEHHEM B BAKYYME / 


(I1pedcmasaeno axademuxom A. B. Llly6xuxosoim 16 VI 1956) 


B paGote (‘) yKa3bIBaJIOCcb Ha BOSMOXKHOCTb MOJIyYeHHA BbICOKOOPHEHTHP 
BaHHbIX (MOHOKPHCTaJIbHbIX) IJICHOK repMaHHA MyTeM BOSPOHKH B BakyyMe H& 
ropxune MOHOKpHCTasbl repMaHuaA. B uacTosmel padoTre ObilIH mpoBe: 
JICHbI HeKOTOPbIe 3JIEKTPHYeCKHe H38MepeHHA HW HCCIeEOBAaHHe CTPYKTYPH 
NOJOOHbIX NVICHOK. OOpa3ubl OTOBHJIHCb HCHapeHHeM B BakyyMe (pH JaBJIeHuy 
~ 10°-'mm pt. cT.) KyYCOUKOB f- H p-repMaHHAl C YJeJIbHbIM CONPOTHBJICHHEM O) 
2 no 30 om-cm. Konyencallua NpousBoyHuacb HOO Ha WIMPOBaHHy!0 MOBep 
HOCTb MOHOKPHCTaJIJIOB TepMaHHA, KOTOPbIe IIpeABaPHTeIbHO TPaBHJIHCb 
nepekucu BoO,opoya, wHO0 Ha rpaHH CKOJIa MOHOKpucTaloB. Temmepatyp) 
NOyKMaqKA Ip HcnapeHHu MOsjepxKuBaNacb B Upegetax 450—900°. Tosmmuni 
WwIeHoK jocTurasa 20—30 uw. 

B pe3yjbTaTe SuIeKTpOHOrpaduyeckoro HCceqOBAaHHA OblwIO ycTaHOBJeHCy 
UTO JIA MOJYYCHHA MOHOKPHCTAJIbHbIX MVJICHOK C COBEpIeHHOH CTPpyKTypo? 
HeEOOXOMMO MPOH3BOAUTb BOSTOHKY Ha MOHOKPHCTaJVIbl, HarpeTble BHmue 750- 
800°. IIpu 6onee Hu3KOH TemMnMepaType NMoyksaqKu (500—700°) nponcxoyE 
oOpa30BaHHe MVICHKH CO CTPyYKTYpoH MO3aH4HOrO MOHOKpHcCTasia. Ha sneKTp 
HOrpaMMax OT NOMOOHbIX MWIeHOK HaOMIOaOCb MHOFO TIATeH, PacnOsO%KeHHbi 
B BH€ NpaBHJIbHOH CeTKH, YTO MOATBepxKaeT HANHYHE OTICMbHbIX ONOKO 
TOBEpHYTbIX OTHOCHTeJIbHO [pyr Jpyra Ha yrsubl ~2—3°. 

+ Wnaa KapTuHa mogyuaeTca Mp KOHJeHCauHH Ha MOHOKPHCTaJubI, Harpe 
THe BhiIue 700—800°. Ha asnekTpoHorpamMax, NOJIYYeHHbIX OT TaKHX MeHO 
(puc. 1), MpHcyTCTByIOT pe3KHe KUKYYH-JHHHM WU MOMOChI, YTO CBHJETEIbCTBYe! 
06 oTCyTCTBHH B COpa3uax MosanM4HocTH (*). MoxHO ObIIO TpesnonoxKuHT! 
YTO SJIEKTPHYeCKHE CBOHCTBA MOQOOHKIX NIeHOK, TOMMMHOK ~10—20 p, He Oyj 
YT CYULeCTBEHHO OTHYATLCA OT CBOHCTB MACCHBHOrO OOpasiia. Ognako, mp} 
H3MCpeHHH MOJYYHICA JOBOMbHO HeOMKUAaHHbIN pesybTaT. OxKasanocn, Ti 
NJI€HKa TOJIMIHHOH B HECKOJIbKO MHKPOH WYHTHPyeT KpHCTaJ TOMMLHHOK ~1 MM 

Hanpumep, B O{HOM 3 ONbITOB Ha KPHCTaJ TOMMHHOK 0,7 MM C y]eJIbHbIT 
CONpoTHBIeHHeM ep=10,5 OM-cM Obiia HaHeceHa (npu 550°) naenka TOmMHHO) 
18,5 up. B pesynprare adpeKTHBHOe yyembHOe CoNpoTHBseHHe BCero OOpasill) 
(nmeHKa+kKpucTas1) TOHH3HIOCb AO 0,83 om-cm. Jlia IeHKH OHO cocTaBHl 
2.2.10" om-cm. Baarofapa yKa3aHHOMy pa3JIH4HIO B SJICEKTPONpOBOAHOCTH KPH 
CTaa W MJICHKH yalOCb JONOJHUTebHO H3MePHTb B nocequeh snc Xonwnd 
IPH KOMHaTHOH TemmepatType wu Tepmo-ayc. IlocrosHHaa Xonna Waa nweHK 
cocTaBujia ~ 3 cM*/KyJIOH, a MNOJBHXKHOCTh HOCHTeNeH s3apsaya (AbIpOH 
~ 150 cm?/B-cex. Takum o6pa3om, JIA NWeHKH NocTosHHan Xova OKa3sanackl 
Ha 2—3 nopsyka HWKe, a NOJBYXKHOCTb Ha NOPAOK HWXKE, YEM B MaCCHBHO! 
MOHOKpHCTaie. AHaOrHudHble pesyJIbTaTb! OblwIH NONyeHbI HM A MeOH 
NOJYYCHHbIX HalbWICHHeM Ha TPaBJIeEHY!O MOBePXHOCTb HIM rpabb CKOa MOHG 
KpucTaia, Harpetoro yo 900°. Cnegyer oTmeTuTb, 4TO BCe UCCeq0OBaHHbh 
NICHKH OOMALaH [bIPOUHOH MPOBOAMMOCTHIO, H€8aBHCHMO OT THMa Ncnapsemor| 
matepnana. JLiMTeIbHbI OKT TaKUX O6pasnoB mpH 500° He usmeHan cymect) 
BeHHO HX CBOHCTB HM, B YaCTHOCTH, Tuna MpoOBo,uMocTH. | 

Ansa NPOBEPKH BOSMOXAHOCTH 3arpASHCHHA MWIeCHOK NpH HcnapeHHu MbI pcs 
BeIM CNefyioumMh onbit. TepManwit n-Truna Opi BOSOrHaH Ha KOPyHAOBYIO Ma 
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Puce. 1 Puce. 2 


Puce. 1. OnexTpoHorpaMMa OT MOHOKPHCTaJIbHOM MWIe€HKH TepM@aHHS, MOJYYCHHOH HaliblleHHeM. 
mpx 900 °. 


Puc. 2. IlnenKa repManHa, MOyueHHad HaMblIeHHeM Ha NOBEPXHOCTb CKOJIa MOHOKPHCTa Ia 
mpH 900° (450 X, B TeMHOM T1OvIe) 


Pue. 3 Puce. 4 


Puc. 3. Ilnenka repMaHHa, nouJly4eHHad HaMblJIeHHeEM Ha TOBepXHOCTb CKOJa MOHOKPH— 
ctama mpH 900° (11000 x) 


Puce. 4. Tlopepxnoctb cKoma MoHOKpHCeTasa repManusa (11000 x ) 


JAH, vr. 110, Ne 6, Kypos, Cemusetos, IIlnHcKep 


cTHHKYy. TlowyyenHad MeKOKpHcTanMueckad TWieHKa (p-TuIMa) Obiia 3aTeM 
‘pacnsapsena. [Ip niaBleHun WWIeHKH Ha NosKMaqKe OOpasoBasOCb HECKOIbKO 
KanleJib repMaHHa, WHamerpom ~0O,5 MM Kamkyaa. Ilocae Hx WHTeNbHOrO OTKUTA 
Tipu 500° qpipounbiii repMaHHli MpeBpaTHJCaA B 9JIEKTPOHHBII, a 9JIEKTPONpOBog- 
“HOCTb ero pe3Ko ynaua. MHbIMH COBaMu, repMaHHH mpHoopes cBolicTBa ucMa- 
-pxemoro MaTepHasia. OTO CBHIJETeIbCTBYeT O TOM, YTO SJIEKTPHYeCKHE CBOHCTBA 
-HCCJIeQOBaHHbIX HAMM IVJICHOK OOYCJIOBJICHbI ecbeKTaMH B UX CTPyKTYype, a He 
/TIPHMeCAMH, BHOCHMBIMH IIpH ucnapeHHn. 
Muxpockonnyeckoe HCCIeAOBaHHe NOKasasO, UTO IPH KOHJCHCallH Ha TpaB- 
\JICHYIO MIOBEPXHOCTh MOHOKpPHCTasa NOsyyaercs KapTHHa, CYULCCTBeEHHO 3a- 
BHCAULaA OT OPHCHTHPOBKH STON NoBepxHocTH. Ha noBepxXHOCcTH MWeHKH HaGsIO- 
Waetca Ooubi0e YHCO BHICTYNOB HW BUaqHH. Bee BbICTYMbI (MH BMAaHHbl) OPHeH- 
‘THPOBAaHbI NapasebHO MU OrpaHWYeHbl HECKOJbKUMM BaxHbIMH KPHCTaorpa- 
puyecKHMH wocKocTamH. Pasmep BpicTymoB focruraer 30—40 uw. Takana Kap- 
THHa TaKXKe CBHJeETEIbCTBYe€T O MOHOKPHCTaJIJINYeCKOM XapakTepe cuJION. 
Kak oTmeuasl0cb BbIIUe, HalblJICHHe MpOHU3BOANIOCb TakxKe H Ha rpaHu cKoNa 
MOHOKPHCTas0B. B OHOM H3 TaKHX OMBITOB IWIeHKa Oblia HaHeCeHa JIMIIb Ha 
ee yacTb rpaHH, a kpad NocweqHeH OplH 3al{MOleHbI OT NOMasaHHA aTOMOB 
repMaHHa 3KpaHoM. Ha 3ToM OOpasie MOXHO Obi BeECTH HAOMOCHHA OMHOBPe- 
MeHHO Haj IIeHKOM HW NMOBepXHOCTbIO NOAKMaAKH. JA BHIABJIeEHHA TOHKOFO 
CTpOeHHA OOpasen Obit CMerKa MpOTpaBseH B MepeKucu BOOpoma. Ha puc. 2 
JlaHa (boTorpadua TpaBseHOu MieHKM. PUurypbl TpaBJIEHHA PacMoaraoTcsA 3/eCcb 
BONb OTPe3KOB MIPAMbIX, OOPa3syA MOUTH CHJIOWHY!0 NpaBMJIbHyto CeTKy Cc AyeH- 
KOH B Bue pomOa c yruamMu pH BepummHax 60 wu 120°. Ha puc. 3 npuBeyen 
QJIEKTPOHHOMHKPOCKONMYeECKHH CHHMOK™ OTHedaTKa C STOM Ke MOBePXHOCTH. 
Syecb BUAHO, UTO (PUrypbI TpaBJeHHA, OOpasoBaBLHecs Ha IIeHKe, HMeIOT (bopMy 
PaBHJIbHOrO IIECTHYFOJbHUKA, OMHAKOBO OPWeHTHpOBaHbl WH pacMovaraiorTca 
BOub rpanuy pomOa. Purypbi *e TpaBeHHA HarpaHu CKowia (cM. puc. 4) TakxKe 
OPHeEHTHPOBaHb! TpaBHbHO, HO pacMosOx*KeHb! OechopAOYHO MO NOBEpXHOCTH. 
| V3pecruo, uTo TpaBsieHve HauHHaeTcaA OOBIMHO C MECT, Fre pacnOMO*KeHbI We- 
bextot. TlostoMy MOXKHO C¥UHTaTb, ITO KapTHHa TpaByleHuA (pc. 2) OTparKaeT 
CHMMETPHIO pacnosOxKeHUA JecsPeKTOB B aHHOM MenKe. CuefyeT OTMETHTb, YTO 
anvanorvuHad CUMMeTpHA B pacnomoxKeHHH duryp TpaBsenua HaOmMOfanacb Ha 
rpauu (111) usornyroro (*) HH HepaBHOMepHO Ox/1ax%KeHHOrO (“) MOHOKPHCTauI- 
Jia TepMaHund. 3yecb CKOJIbKEHHE OCYHIECTBMAMOCh MO PpaHAM OKTaspa, a Cu- 
TYPbl TPaBseHUA PacHosarasUcb BYOMb CMEQOB MMOCKOCTEH CKOMbKCHHA. Orme- 
YeHHad aHaJlOruA B pacMOJOKeHHU CPHryp TpaBJeHHA Ha Halen NVIeHKe M MO- 
BePXHOCTH jlehOPMHPOBaHHOrO MOHOKPHCTasa YKa3bIBaeT, MOBHMMOMY, Ha 
oOmlyio UpHposy medexTow B Hux. ViccmeqoBaHHble HaMM IWICHKH, BOSMOKHO, 
COCTOAT 3 OTICJbHbIX OUCH MCMKUX HM OMHAKOBO OPHEHTHPOBaHHbIX OOKOB, 
KOTOPbIe pa3jeseHb! OOACTAMM C HAPYWICHHOH PeLWeTKOH M HECKOJbKO CBHHYTBI 
OTHOCHTCJIbHO pyr Apyra. Takue edeKTb!l, MOBAAMMOMY, He OOHAap yKUBAIOTCA 
9ICKTPOHOrpaduyeckuM MeTOJOM. AHOMAJIbHbIC 9JIEKTPHYECKHE CBOHCTBA mo 06- 
AbIX IlJI€CHOK MOFyT ObITb OOBACHEHbI BJIMAHHMCM AKIEITOPHbIX SHEPreTHYeCKUX 
YpOBHeli, BOSHUKAIOWIHX B SallpelleHHO 30H KPHCTaJIa HW JOKaMSOBaHHbIX Ha 
-PaHHlaX YKa3aHHbIX O0KOB. Hu3KaA NOABMXKHOCTh [IPOK B MNeHKAX o6ycsIOB- 
jeHa HX paccesHHeM B MeCTaX KOHTAKTOB OJIOKOB pyr C ApyromM. Tlosyuenuple 
HAMM pe3yJIbTaTbl YKa3bIBalOT TaK2Ke Ha TO, UTO HaOMoqaBMaicA esopHenta- 
qua OOKOB B IWI€CHKaX He BMACT CYHLCCTBEHHO Ha UX SICKTPHYCCKHE CBOUCTBA, 


Unctutyr Kpucraisorpadun ae 


Axajlemun nayK CCCP 
a z WMTMPOBAHHAA JIMTEPATYPA 
1€ A. Cemuseros, Kpucrannorpapua, 1, Ne5, 542 (1956). 2C,A.CemuaeTos, 


, Ue cKep, Kpucransorpapus, 1, Ne 2, 209 (1956). =? Ga Le Pearson, Wii 
: x d, os. ee it a Phys. Rev., 93, No 4, 666 (1954). 4E. Billig, Proc. Phys. 


soc., A, 235, Ne 1200, 37 (1956). 
* QekTPOHHOMUKPOCKONMYeECKHe CHAMKH 6bINM CleaHbI Mo Hamelt mpocn6e A. JI. Anexcany- 
,OBLIM, 34 UTO MbI BbIparKaeM emy Olaro,apHOCTh. 
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PHUBHK A 


B. HW. MOCKAJIEB u Bb. B. TABPHJIOBCKHM 


NOJHbBIE CEYEHVS B3AHMOMEMCTBUA MPOTOHOB 
C SHEPIHEM 650 Mos C AXPAMH 


(Tpedcmasaeno axademuxom JI. A. Apuumosusem 16 VI 1956) 


B aHHOM COO6LICHHM H3JlarajoTCA pesyJIbTaThI U3MePeCHHi NOMHBIX CeYeHHH 
B3aHMOJeliCTBUA MpOTOHOB c aHepruel 650 Msp c sppamu Be, C, O, Al, Cu,, 
Sn, Pb u U. Onpitp npopoyqusuch Ha CHHXPOMHKJOTpOHe Vincruryta aylep- 
HbIxX Npo6sem AH CCCP c nomouibio MeETOAHKH Hi ammapaTypbl, HCHOJbSOBaBIAX~ 
CA B paOoTax MO OMpeeeHHIO MOJIHbIX CeyeHH pp- Hu pd-B3aMMojelcCTBU 
(ie F 

fae H3MepeCHHAX MOHBIX AJCPHbIX CEYCHHH JIA HYKJIOHOB C 9HEPrHveli B HE+ 
CKOJIbKO COT MHJIJIHOHOB 3JIEKTPOHBOJIbT HEOOXOUMO Y]eJIATb OONbIUOe BHAMA-: 
HHe TEOMETPHYeCKHM YCJIOBHAM OMbITa BCJIeACTBHe TOrO, YTO yupyroe paccen+ 
Hue IPH STUX SHEpruAX OONMAaaeT BECbMa Pe3KOH HallpaBJIeHHOCTbIO Buepey.. 
B ucnoub30BaHHOH HaMH YCTaHOBKe TeseCKON M3 TpeX NPONOPUMOHAJIbHbIX CUeT+} 
UHKOB, BKJIOUCHHBIX Ha COBMaJeHUt, H CHCTeMa KOJIIMMATOPOB BbI,eIANH a+ 
Jlaloululi Ha pacceuBaTesb NYYOK NpOTOHOB AMameTpoM 10 mM uc yrulOBOH pacxo+ 
JuMOocTbIO OKOIO O,1°, a KXUAKOCTHbIN CLMHTHJIAWHOHHBIM CUCTUHK, BKJIOUCH+ 
HbiIli Ha COBNAaJeCHHA C TEMECKOTIOM JIA perHcTpalluu ocNaOseHHOrO MyuKa, HMes 
quametp 100 mm u paBHOMepHyio B Iipefesax HECKOJIbKHX MpOMeHTOB UyBCTBH 
TeJIbHOCTh IO BCeH MOBeEPpXHOCTH. 

KyJIOHOBCKOe B3aHMOJeHCTBHe MPpOTOHOB C A paMH 3aTpyAHAeT H3MepeHHe 
NOJIHbIX CCYCHUH JIA AJeCpHOrO BSAHMOJeHCTBUA STHX YACTHIL B OYEHb «XOPOMeh» 
TeOMETPHH, KOTOPaA JIErKO OCYIIECTBHMA B AHAJIOFHUHbIX OMbITAX C HEHTPpOHAaMF J 
Ilpu sneprun 600 Mop 3HauduTesbHad YacTb AMdppakuMOHHOrO paccesHHsl 
IIPOTOHOB Ha TAXKEJIbIX Apax MPpOHCXOANT B OONACTH yrJIOB, re ceueHue KywJO-+ 
HOBCKOrO pacCeAHHA BeCbMa BeJHKO. CyleQOBaTeJIbHO, JIA STHX AJep Wemecoo6: 
Pa3Hbl JIHIb H3MeCpeHHA B YCJIOBHAX «MJIOXOH» TeOMeTPHH, H3 pe3yJIbTaTOB KO- 
TOPbIX MOryT ObITb OMpeeseHbl ceyeHHaA HeyMpyroro B3aHMopencTBuA. Jas 
NerkHxX sajlep OOacTb YrJIOB, Fe CYULeECTBeHHO KYJIOHOBCKOe B3aHMOJeHCTBHe,, 
SHAUHTENbHO YKEe WMPHHbI NepBoro AuddpakWHOHHOrO MaKCHMyMa, 4TO T1084 
BOJACT JOCTATOUHO HajlexKHO H3MePSTb H MOJIHbIe AepHbie ceyeHHsA. 

B Hawux onpitax qua agep Be, Cu Al paccrosuua mMexyy CUHHTHANALHOH+ 
HbIM J€TEKTOPOM MH pacceHBaTeJieM BbIOHMPadHCb TaKMMH, YTO yrou perucTpalHul 
STUM J[€TEKTOPOM TIPHHHMad 3HaveHHA OT 2 Jo 8°. B usmMepeHHble NPH pasHbl 
yrnax § ceveHHA BBOAHNaCh NoNpaBka Ha OMHOKPaTHOe KYJOHOBCKOe pacces- 
Hue, KOTOpas He MpeBbiuaeT Ja Al 2,9% Ha CaMbIX MaJbIX yruiax. Muoroxpart- 
HbIM KYJIOHOBCKHM pacceAHHeM B YCJIOBHAX Halllero ONbITa MOXKHO Mpenedpeyb, 

Tlonpapka, yunTbIBalonlan JudPppakuwMoHHoe paccesHue Ha yruibl MeHbIUe 2°, 
BbIYHCIAaCb JBYMA cnocoOamH. IlepBbitt cocTOHT B TOM, 4YTO HalieHHaa 9KcHe+ 
PHMeCHTAJIbHO 3aBHCUMOCTD o(() SKCTPanoHpoBaslacb kK O=(0 c NOMOMLbIO MpsAMoH 
NPOBeCHHOM MO MeTOJYy HAMMCHDIUHX KBapaToB. OfHakO oOMpeesieHHble TaKUMI 
OOpas0M 3HaYeHHA NOJHOFO C€CYCHHA ABJIAIOTCA HECKOJIbKO 3aBbILUCHHbIMH, Taki 
Kak MHrerpalbHOe yrmoBoe pacnpesenenue yucppakuMonHoro § paccesHual 

™ 


“do | 
(\ 2 : ) mp yruax 6, Menpmux 1°, umeeT 6onee NOMOryio 3aBHCUMOCTD OT 4,| 
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eM SKCTpanosAHOHHad mpsamas. Tlosromy Hapsfy c 9THM MeTOJOM ONeHKa 
‘Auppakuvouvoli HonpaBKu MpowsBoyumach nyTem pacuetTa 10 OObIdHOM OnTH- 
‘wecKoH Mojfenu (*). Ora oueHka Jana BenuunHy oKoN0 2% yna Be un 4,5% JW 
Al. OTM sHanud u ObWIN yuTeHBI B OKOHUATebHOM pesysbTate, OcpbexT or 
| BTOPHNHBIX 3a, W2KEHHbIX YACTHIL, PETHCTPUPYeMbIX CIMHTHJWIATOPOM, OUCHb Mall. 
Tlonnpie ceveHua Heynpyroro B3auMojelicTBHA IIpOTOHOB C afpamu oT Be 
}mo U onpeyensanuch mo pesyabtatam u3sMepeHuit B reometpuu 8°. B cayuae 
| agep Be, Cu Al yuutiwanocb Ancdpakunonnoe paccesune na yIJIbl, IpeBbILAato- 
ane 8°. CoorpetcTByroulad WompaBka, paccuvTaHHas JWI STHX ajlep No oOnTH- 
WecKOH MOJeJIH, HE NpeBpiuata 10%. B cayuae TaxKembIXx ANEP, WIA KOTOPbIX 
NepBEIM AuppakWHOHHbIl MHHHMYyM pacnouloxwKeH upH yriax 6, MeHbUINX 8°, 
9Ta NOMpaBKa OYeHb Mala. OdpeKT OT BTOPHYHBIX 3apAMKCHHBIX YACTHIL, BbIeTAIO- 
MMX H3 pacceuBaTeA NOX yriaMH, MeHbWMMH 8°, NpHOnMxXeHHO OMeHMBaJICA 
€ MOMOMLbIO AaHHbIX, KOTOpbIe ObIVIM NOyyeHb! B Hawiem Mucruryte E. JI. pu- 
roppesbim u JI. 11. ComoBbesor mpu 

M3yYYCHHH AJepHbIX pacieneHuit, TaOauna 14 
MIPOH3BOMMBbIX MpOTOHaMH C 3HeEp- 


rueli 660 Mss B porosmysipeusx (4). & oe | °a | Pa Sa 
CooTBeTcTBywollad MompasKa co- 2 i‘ (Rota 
CTaBsAa OKONO 1% AA TADKeMbIX cs ge igs YA s-10-% cm) 
vajep. YuTeHbl Takxe mMonpaBKH 
K CeueHHIO Heympyroro B3aumojeli- Be (27247 | 191+8 | 81+11 0,75 
CTBHA, OOYCIOBJICHHBIC BAMAHHeEM oe ets0 2274-12 | 113-416 0,73 
KYJIOHOBCKOrO Oapbepa Apa (Me- Al 710432 4484-22 292-439 0.79 
Hee 3% JA CaMbIX TAKEIbIX Ae). Cu == VF 8504-50 = 0,90 
Sueprus MpoTOHOB B MyuKe, Sn | — 1285-70 = 0,94 
majlaiouleM Ha PaCCeHBaTeJIb, CO- Pb = att) 5 0,94 
eTaBsaasa 657+5 Mss. Vouusaun- U meee ear ee 
OHHBIC NOTCPH SHEPrHH TPOTOHOB * BewMunHa NOJHOrO ceyeHUA AIA KUCTOpONa 


'B paccevBaTesAX He IIPeBbIaIH  OMpemeseHa no pasHoctTu ceueHHlt o (H,0)—2o (H), 
15 Mos, uy, ceqOBaTebHO, 9HeprHc NOJIyYeHHOH U3 AaHHbix paooT (1,?). 

TIPOTOHOB B IleHTpe paccenBaTemel 

paBHa oKo10 650 Mss. OcmaOneHHe Nydka MPOTOHOB pacceHBaTeJAMH COCTABJIAJIO 
oT 5 qo 10% . OTHOMeHHe UHCa YETLIPEXKPAaTHEIX COBNAaeHHH K UNCy TpexKpar- 
HbIX, H3MepeHHoOe Oe3 pacceHBaTesia, OblIO He MeHbIUe eM 98%. MuHTeHCHBHOCTb 
HyuKa NPOTOHOB NosepxXuUBaacb NOCTOAHHOH HW paBHon 150 uacTuy B CeKyHLy. 

OnpejeseHHbIe HAMH BeJIHMUYHHbI TOJIHbIX CCYeHHH of H CeuYeHHH Heympyroro 
B3aHMOJCHCTBHA og MpupeyeHbr B Taon. |. 

Y Ka3aHHble B TAONIMMe NOPpelHOCTH YUIMTHIBAIOT KaK CTaTHCTHYeCKHe OmHO- 
KU H3MepeHHH, KOTOPbIe COCTaBJIAIOT He Oosee 2—3%, Tak H BCe HeoMpejeneH- 
HOCTH, CBA3AHHBbIe C BBEJeCHHEM NOoNpaBoK. BesIMYHHbI NOJIHOrO ceyeHuA uddppak- 
MHOHHOFO paccesHHA og Npej[CTaBJIAIOT COOOH pasHOCTH o/—oz. 

ConocTaBJIeHHe HaliHX JaHHbIX O BeMMYHHAX of C pesyAbTaTaMH paodoT, 
BHINOJIHCHHIX IPH 9HepruAx npoToHoB 315 u 408 Mos (°,°) noKaspiBaeT, 4TO 
TIOJHbIc CCUCHHA JIA erKUX AJlep BO3pacTaloT IpHMepHo Ha 10—20% pu ysBe- 
JIMU€HHH 9HeEprHH MpoToHOB jo 600 Mss. Ceyenua Heynpyroro B3sanmojeH- 
CTBHA, H3MepeHHble pu 9HeEprHuu NpoTOHOR 134 Moe (), coBnagaloT B Npeemax 
OllM60K ¢ ceyeHHAMH JIa 9Hepruu 650 Mas. IIpu sHepruu mpotouos 860 M3s (°) 
ceyeHHA Heympyroro B3auMogelicTBun jaa Be, Cu Al Takxxe copnayaloT B pe- 
qenax OUIM6OK C HalWMMH JaHHbIMH; WIA TaKeIbIX sep ceyenuaA mpH 860 Moz 
mpumepHo Ha 10% menue. TlomHpie ceyeHua fis smerkux sgep B padore 
(8) onpeyeasHcb 9KCTpanomHpoBaHneM 3aBHcHMocTH o(4) kK 0° u nosTOMy HalijeH- 
HbIC BEJIMYNHbI NPeACTaBsAlOT COOOH BepXHHe Npesebl WIA MOHbIX CeyeHHH. 

CneqyeT OTMETHTb, YTO NOMHbI€ CCEYeHHA JIErKMX ALep [IA NPOTOHOB C 9Hep- 
rue 650 M3B copnajlaioT B Mpesesax OWMOOK C CeYCHHAMH, H3MCPeHHbIMH Ha 
HeliTpoHaX, MMerOILuX acpPeKTUBHy!10 aHeEprHio 630 Mos (°), B Cormac c rHno- 
Te30H 3apAyOBOH CHMMeTPHH. 

C MOMOMIbIO JaHHbIX O BeMUMHAX og IPH 9Heprun mpoToOHOB 650 Moss Oni 
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onpeyeeHb!. payquycpr ayep R. Pacuerbl NpOBOAMICb NO ONTHYeCKOH MOJes 
(3) © HcMOmb30BaHveM BeJIMUHH MOJHbIX CeYeHH pp- H Np-B3aHMOseHCTBUH 
H3MepeHHbIX B padotTax (1,°). KoadduynenT norsomenua K mp 9THX BesH- 
YHHaX 3JICEMCHTAPHbIX HYKJIOH-HYKJIOHHbIX CeyeHHii paBeH O0,36-1012 cm™?. 
SuHayenua R ya Bcex agep oT Be yo U soxatcn Ha npsamyio R=s,A’s, ry 
fo = (1,37+0,03)- 10728 cm. Tlomupie ceyvenusa HW MHTerpasbHble yrmoBble pacnpe- 
eseHHA WupppakWUHOHHOrTO pacceAHHA JIA JIETKHX 9JEMeCHTOB JIyuMe BCero 
COrmacyioTCA C BbIUHCJICHHAMH MO ONTHYeCKOH MOJeJIM, CCH MpH ykKa3aHHbIx 
BbIILe 3HAYCHHAX KOSPPpuUneHTOB K UW fF, JeEHCTBHTeJIbHYIO YaCTb KOMIJICEKCHOrO 
noTenuvada V nonoxuTb paBHoH 26 Mop. 

V3 mpuBeyeHHbix B TaOn. | OTHOWIEHHH o,/mR* cmeqyeT, YTO Ta xKebIC AAP 
ABIAIOTCA TOUTH HEMPOSpayHbIMH JIA NPOTOHOB yKa3aHHOH SHeEprHu, B TO BPeMA 
Kak JIerKHe Apa Bce elle OOHAP yXKUBAIOT 3HAUHTEJIbHYIO MPOSPauHOCcTh (~25%).. 

B 3aksioyueHHe MOb3yeMca CyyaeM BbIPasHTb OsarogapHoctThb B. I]. Jxe-- 
JenoBy 3a OOcyxeHHe paOoTH u C. B. Meypegb 3a NOMOLIb B M3MCpeCHHAX | 


VWuctutyt AepHprx mpo6sem Ilocrynuao 
Axajlemun Hayk CCCP 16 VI 1956 


WUMTUPOBAHHAS JIMTEPATYPA 


+B. I. Txenenos, B. W¥. Mockamses, C. B. Menpenp, JAH, 104, 380 
(1955) Pe Be ile ILxenenos, 1S IAL MocKamep, JJAH, 110, Ne 4 (1956). 
Fern pach sik. erheteala wes 9 aryl or, Phys. Rev., 75, 1352 (1949); 
Fells Se Jae ne ConoBbesa, Oruer Mucrutyta ajlepHbIX npodsiemM 
HG wiGicen Gam veacihio: Phys. Rev., 96, 398 (1954)... ®° J. Mars] 


al ; TS Hvawlelen eral Nedzel, Phys. Rev., 91) 167 (1953) 14 Sa Me Cages 

SPT Dy IB a awson, Proc. Phys. Soc., A, 67, 153 (1954).- SP Ee Gs nterne 
Ca Daa treraly dutyt.ayAy M. Shapiro, Phys. Rev., 99, 857 (1955). ® B. Tl. Twaxeune 
nos, B. H. Catrapos,.b. M. Tonosuy, TAH, 104, 717 (1955). 


Aoxrzage Akafemunu wayr CCCP 
1956. Tom 110, Ni 6 


TFEO®HSHKA 
Uaen-Koppecnonzent AH CCCP E. H. BUIAHOBA 


METOJ| PEWIEHHA HEJIMHEHHOM 3AQAUH OB ATMOCOEPHDbIX 
ABMOKEHHSAX MWJIAHETAPHOFO MACLUITABA 


B paOore (1) HaMH Obl UpeyvoxweH cnoco6 HCciONb30BaHuA ypaBHeHHlt 
“HJpOMeXaHHKH IA OrocpowHoro Nporno3sa owe JaBNeHuA u Towel 
remlepaTypbl Ha cpeqHeM ypoBHe aTMmocdepbl. Croco6 sToT G6bIl OCHOBaH Ha 
NMHHeapH3alluH ypaBHeHHli JBUXKeHHA MO OTHOLICHHIO K 3allaj[HO-BOCTOUHOMY 
JepeHocy HM JIMHeapH3aluH ypaBHeHHA MpHTOKa Tella TO OTHOUWIEHHIO K YHCTO 
OHaJIbHOMY pactpeyejeHuio Temnepatyp. B HacTosuleH paOoTre MbI ucculeqyeM 
@JIMHEHHYIO JOMFOCpOUHy!O 3aayy MpOrno3sa MeTeOPOJIOrHYecKUX IICMCHTOB 
a BCeX YpOBHAX —B Tponocdepe, BHe NorpaHHuHOrO cIOA Semin. 

SemuJ1I0 IpHHuMaeM 3a ciepy payuyca a) H BBOAMM B paccmoTpeHHe cipe- 
wyecKHe KOOPAMHAaTbI: fF —paccTosAHHe JO wWeuTpa Semuu, 8 — JonowHeHHe 
HpoTb (yBeHuHBalouleecaA K lory), A— ouroTra Mecta (yBelMUMBaIOllaAca 
BOCTOKY). 

BeprukaJIbHble MacluTaObl aTMOciepHbIX JBYXKeCHHH MaJIbI NO CpaBHeHHIO C 
OPH3OHTaJIbHBIMH; IIPHMCHHM MeTO] JVIMHHbIX BOJIH. YpaBHeHUuA ABHXKeHHA, 
ypaBHeHHe Hepa3pbIBHOCTH MH YpaBHeHve NpuToKa Tella NocyxKaT HaM AJA 
pelienus 3ayauH. 

STH ypaBHeHHA HalMWieM MpHOJIM%KeHHO B BHIe: 


ee Oe RT 0 p' | 
Ot Pt a eT ae ee a (1) 

dv, dt 0 V2 RT a p’ | 
"Of Tania Tate ce Oy (2) 

0 p’ it? 
pelea lez i ; 
0 (ev,) o ° (Ug sin 8) a) =< fi 
dz 4 6©' a, sind a0 ir cn 

OT Ce 0T!., Vv, OT’ et a 
or ao 00 asin 0 On + (Ya 1) Uz e= Q. (5) 


Byecb 2 =r—a,; t —BpeMA; ®— yrlOBaH CKOPOCTb BpallleHua SeMJIH; Ve, 
Uj, Uz —COCTABIAIOUHe CKOpOCcTeli COOTBeETCTBeEHHO 0 OCAM 6, 4 u no 


, F 5 4 O(sinOv,) dv,g 
pepTukanu; V?=vgtu; Q=—_| 


= - ‘JT’ — oTKj0neHue 
ay Sin 0 


? 


remnepatypb! 7 or ee cTaHapTHoro sHayeHua T(z); p’ — OTKJIOHeHHe JaB- 
CHUA p OT efO CTaHfapTHOro 3HaveHUA p (Zz); g— yCKOpeHHe CHJIbl THIKECTH; 
R —ra30Bad MOCTOAHHaA; Ya — { — PaSHOCTh Mex Ly a_naOaTHyecKHM HM Bep- 
THKAJIbHIM TpaqueHTaMH TeMMepaTypbl (MbI GyyeM cuMTaTb ee 3a/aHHOH); 
> == p (Z) —CTaHfapTHas MVJIOTHOCTD. 
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CuctTema (Os —(5) coqepxKuT TIATH NoOfueKallux ONpeseseHHIo PyHKUHn 
Ue, Ua, Uz, p’, T’; 3Ta cucTeMa BTOporo NopsgzKa mo z. JiBa kKpaeBbIxX ycuJc¢ 
BUA Tl0 Z BOSbMeM B BHe 


— Dt. 


vp —0 pH 2 == 0; (¢ 
(9 vz) > 0 npn zoo. (i 


TIpoquddepenttupyem mo 8 yMHoxKeHHOe Ha sin® ypaBHenue (2) u BHIuTe 
M3 MOJYYeHHOrTO TakHM OOpa3s0oM ypaBHeHusA posuddepeHuvpoBaHHoe 110 
ypaBHeHue (1); ucnoubsys (4), NouyuHM 


+ 22S (Q + 200086) spa SE T') + 
20 cos@ +0 d(pv,) * ( 

?p Oz ’ | 

IJoqo6HO TOMY Kak 93TO ObIWIO cyemaHO B (7), OyqeM IpHOIHKeHHO Mmpey 
CTaBJIATb Ug H UV, Ha BCCX YPOBHAX Yepes yHKuUuIO TOKa (4, A, z, f): 


1 a _ 1 ap 


Verma sinbon * MAG 5e ( 


Anaiu3 nopsayKa BelHuHH, Bxo_auMx B (1) u (2), MOsBONaeT TIpH 3TOR 
3AaKJIOUHTb, YTO 


Rie a5 = 20 cos S RT, 5 & = 2000805 (ie 


rye T,— ocpequenHoe no BceH aTMocibepe sHaveHHe Temmepatyppl. Tenep 
ypaBHenne (3) NpHOwHKeHHO 3anHMWerca B Buse 


2 cos 0 7, OY 


ta 2g 0z° \ 
IIo (9) 
Ome AG 
oe me | 
0 
rye 
i ov 14 Oey | 
eo sin 0 5 (sin 955) ++ sag Sa (12 


Mbl MoxkeM TIpHOsW2KeHHO mpeycTaBuTb pv, yepes 0, BHINONHAA B (8) 


1? 


KBayipaTypy HW yUMTbIBad yculoBHe (6), B Buje 


00, = 


v4 
4 OA ' 4 42 cos2 0 
5 », Av 4 ae \ 
207, cos 0 il ot @ sino” ’) gsin0 (%, 5 Oz 205 p dz. (13 


YpaBuHenue (5) act Ham Bropoe coorHomlenHe, cBASbIBarOIIee Dc Uz: 


det a ard 5: ) puz = 0. a) 


2 po cos 0 


Vcxmouas ov, u3 (13) u (14) 1 nepexogs or 2K nepemenHomy & = p (z) / p (0), 
HOJYYHM OKOHUATEIbHO 


0 £2 0? 1 a) 1 ,0 | 
mate 7 PTAs = (p, L)— 2002 | (15) 


we ae sin 0 


* Secb U Jasee [NA COKpalleHHA MIHCbMa BBOLUTCH CHMBOM Abe ee— as SLE J 
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| Vast 
[pH 9TOM MBI NpHHAAH B RaNCCTBC aa ero cpeyuee no 6 4 z 3HaueHHe U 


3eIH OOO3sHayeHHA 


RT, Ya Tara f 
| i 4eo?ae aoa (16) 
| : = R a g2 O° p a! 
. 25 [1+ eS a eo — Taba — 5 (@5¢)—TAy. (17) 
_ Ypasuenne (15) cmezyer pewiaTb MpH KpaeBbIx yculOBHAX 
ab 1 oy 

oe 08 = ema he se) mpu §= | (18) 

wieqcTBHe (14) uw (6)) u 
ss orpaHHyeHo pu = 0. (19) 


Ilo orHomeHuto K OY/Ot (15) aBAdeTCA JHHEHHbIM HEOMHOPOAHbIM ypaB- 
eHHem. Peulat ero pH kpaeBprx ycnoBHax (18) u (19), nomyaumM aaa 
sBepHOrO NOTywWapHAa 


ay 4 Lanr ; 7 ; a, = , ou 7 , ‘ 
a= 2 \\\ae aka ae Oo e)[(, Ad) + 2ea2 sin 6 =e, | dd db! de! + 
lant 
1 : Mv er , er 
$A fe, BO ML EN(0, Se) ae’ an’ de, (20) 
27a 
00 0 
ie 
Re ee ee ie m| in & Seer = 
eye >) = [se Soma =|] Pa (cos) Pr icos wis 
n= 1 
| Pg. = — 2°, 
- 


=V4In(n+1)+1, cosy=sin6sin 6’ cos (4’ — 4) + cos 6 cos 6’, 
cos 7 = sin 6 sin 6’ cos (2 — 4) — cos 6 cos 6’. 


IIpu Bprpoje (20) Mbl MpeAnonaranu, Yo Ha SkKBaTOpe BCerfa b= 0 (H3 
aOioeHuli M3BeCTHO, YTO y 9KBaTOpa Mose aBJeHHM BCerfa Pa3MbITO). 
Had ) B HavanbHpIl MOMeHT Ha BCeM CeBepHOM NosyulapHn SeMJM, MbI 
oxem m0 (20) Haliru BO Bcex TouKax nosyuiapua Ob/dt. IIporHos MoxKHO 
CYILeCTBHTb 3aTeM IIpH MOMOMIM WaroB IO BpeMeHH. 


LlentpasibHbIlt HHCTHTYT Tocrynuso 
IIpOrHO30B 11 VI 1956 


LMTHPOBAHHAA JIMTEPATYPA 


i i: Bb 1 uo Bia JAH, 39, N27 (1948). 2 E. HH. Banu o Ba, JIAH, 92, Ne3 
953). 
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Jloxraagn AkawleMunu HaykR CaCcP 
1956. Tom 110, Ni 6 


BHOPHSHK, 


A. ® WBAHWILKAS 


M3Y4EHME JEMCTBUA PEHTTEHOBCKUX JIYUEM 
HA CEJIESEHKY MbILIH MPH NOMOLWIH METOMA KYJIBTYPbITKAHI 


(ITpedcmaeaeno axademuxom A. H. Onapunoim 8 V 1956) 


KpoBeTBOpHbIe€ OpraHbl MJICKONHMTAaOWIHX OTHOCATCH K YHCJy HaHOoee TYE 
CTBUTCJIbHbIX K J[CHCTBHIO HOHH3HPYIOWlMx u3smyyeHHH. Hacrynaroue B HH 
NOBp@EKAeHHA OOHAPyXKHBaloTcaA yxKe B OM KaIIMe CPpOKH Tocwe oOuLy 4eHHy 
HW ObICTpO OTPaxkaloTcH Ha KapTHHeE TlepuHdepHyeckoH KPOBH. 

OyHakO TIpupoya STHX HapyuieHHi JO CHxX Op OcTaeTCH HeBbIACHEHHO 
Hescuo Takxe, OMpeJeAOTCH JIM NOBPeK]eCHHA KPOBeCTBOPHbIX OpraHOB ee 
CPeCTBCHHbIM BO3J[eHCTBHeM Ha HHX pajlHallH WI Ke OHH OOYCJIOBJIEHbI BJM 
HHAMH, OKa3bIBaCMbIMH OOJIYYCHHbIM OpraHH3MOM, WH B KaKOW Mepe 9TH peakil 
3aBHCAT OT JO3bI H3uyyeHHaA. BaxkHO TakiKe pelieHHe BOMpoca O TOM, KaKHM 
NYTAMH MpOMCXOMUT HOPMaNH3allHA KPOBETBOPHOM TKAHH HW KPOBH Y XKHBOTHBI 
BbIKHBAIOILHX MOCe BOSCHCTBUA palHallHH B CMeEPTebHbIX HH CyOeTaJIbHbIh 
yjosax. A Tak Kak OCHOBOM KPOBeTBOPHbIX OPraHOB ABJIAe€TCA PeTHKYJIAPHA 
TKaHb, KOTOPYIO MHOPHE HCCIEOBATeJIN paCCMaTPHBAaloT Kak PaMOpe3HCTeHTHY 
(}-*), TO MOXKHO NOO3peBaTb, YTO HMCHHO 3a C¥CT COXPaHeHHA ee KH3HCHHbI 
CBOHCTB Ip OOYYeHHH H UjeT JalbHeee BOCCTAHOBJeHHe CTPOeHHA HU PyHH 
WH KPOBeTBOPHbIX OpraHOB H KPOBH. 

Tlostomy sajaueli HacTOseH paOoTbI, MOMHMO YHOMAHYTHIX BBILIe BOIpOcoH 
ObIO H3YYeHHE %KM3HECHOCOOHOCTH KJIETOK pe€THKYIAPHOM TKAaHH Tocse TOT 
HOO OOJYYCHHA XKHBOTHBIX, H3yYeHHe TOHKOM UWHTOOFHH pa3sJIMUHbIX KI 
TOUHBIX 3JICMCHTOB, BXOJAIIHX B COCTAB CeJIe3CHKH, H BbIACHeHHe MpHposI Te 
CTPYKTHBHbIX TIPOILeCcoB. 

J\uiA W3y4eCHHA STHX BONPOCOB XKMBOTHHIC NOPBeprasucb OMHOKpaTHOMy e 
ILeMY BOSJeHCTBHIO PEHTTeHOBCKHX yyeH B o3ax O00, 1000 u 5000 r. Obsner 
TOM CJIyKHa Cesle3eHKa MOJOBO3peNbIX OesbIX MbIUeH Becom 17—18 r. Ilocas 
WYIOWaA HKUSHECIOCOOHOCT TKAHEBHIX SJICEMCHTOB HCCJICAOBaANaCh MCTOJIOM KyJIE 
Typbl TKaHH. YcnOBuaA OONyYeHHA Obl CHefyioulHe: Hampsxenue 180 xk 
TOK 30 ma; dbusmptTppl 0,5 mm Cu uv 0,75 mm Al; MomHocTb jo3b1 40—54 r/mun 
B pasuble CpoKH MOcie TOTaIbHOrO OHOKpaTHOrO OOyYeHHA Y XKMBOTHBIX Hd 
C€KaJlaCb CeJIE3eHKa , H3 KOTOPOH POTOBHJIMCb 9KCMMAHTaTHl. Cpesolt Aa ux et 
THBMPOBAHHA CJlY2KWNa CMECb H3 T1la3MbI KPOBH KYPHUbl C 9KCTPakTOM M3 CeNg 
3CHKH 3OpOBoh HeOOMYYeHHOK MbuLHM C OOaBNeHHeM u 6e3 OOaBeHHA mpy 
*KH3HEHHOO KpacuTeid — HeMTPaJIbHOrO KpacHoro — B pasBeyenuu | : 200 00 
OTOT KpacHTeyIb, pacnpeyeiich B KseTKAX uppy3Ho uM OTMeIUMBaAC! 
B (opMe rpanys (*), ABIANCA KpuTepuem cbusHOMOrHYeCKOrO COCTOAHUA KyeTO! 
B KOHTpOJI€ H B SKCHepHMeHTEe. | 

OcTaHOBHMCa KpaTKO Ha KJICTOUHOM COCTaBe KYJIbTYp ceeseHKH HOpMasH 
HBIX HEOOJIYYCHHBIX XKMBOTHBIX, C/Y2KUBIIHX KOHTposem. [pu KysIbTHBUPOBaHHh 
C€JIE3CHKH HOPMAJIbHOH HeOOJLYYCHHOM MbIIM 3 9KCIIaHTaTa MUrpupyloT cB 
OOLHO MOABHXKHbIC KETKH, OOPasyioulHe BOKPYT Hero WHPOKYIO H TIJIOTHYIO 30H 
Ona COCTOHT 43 JIMM(POLHTOB, rpaHyJOMUTOB, HeOOMbUOrO KONMUeCTBA, Hi ee | 
He BO BC€X KyJibTypax, MerakapHOUMTOB HM PeTHKYJIAPHbIX KeTOK. Murpauni 
AMMPO- H TpaHYJOMMTOB HadHHaeTCH HeMeJeCHHO Moce BbICALKH KYCOUKOB 
978 | 
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1 KO BTOPbIM CYTKaM 30Ha OKaSbiBaeTCH BHONHe cchopMupoBaHHol. Mnyexc mu- 
‘palun, onpesenenHpli mo Monuury, pases 9,9. Kuerkn 30nb1 MurpalHH 06- 
TaflaioT AKTHBHOH MNOBYXKHOCTHIO, a PETHKYJIAPHBIE KWeTKH Hi Makpodarn, 
¢poMe Toro, WHTeHCHBHbIM (parouuTosom. B KyabTypax, K cpeye KOTOPbIX ]{O- 
JABJICH KPACHTeb, PETHKYIAPHBIE KeTKH Makpodaruv y2Ke Ha 2 J\eHb cojep- 
KaT rpanyJbl STOPO KpacuTeIA, yKasbIBalONHe Ha PUSHONOPHYeCKYIO MOMHONeH- 
focTb kneTOK. IIpu jabHuelwemM KybTHBUpOBaHUMM HauMHaercsa pocr peruky- 
IAPHOH HW COCAHHHTEIbHOH TKAHH, OCOOeHHO OTUeTIHBO On oOHapyKUBaercaA 
lepes 3—4—5 maccameli. Kak B 30ne MHrpalHi, Tak HW B 30HE pocta BcTpeualor- 
‘A MHTOSbI. TakoBa KpaTKasd XapakTepuCTHKa KYJIbTYp CeeseHKU HOPM@JIbHbIX 
[COOJIYYCHHbIX XKHBOTHEIX. 

OAHOKpaTHoe ToTabHOe OOYYCHHE XKHBOTHBIX BHIZbIBAeT H3MeHeHHe Kpo- 
TBOPHBIX OpraHosB, HW Nperkye Bcero UX pasmepoB. Tak, MpH UpHMeHeHHH 103 
000 u 5000 r ye uepes 47 vac. nocne OMHOKPaTHOrO TOTAIbHOrO OOMYYeHHA 
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Andekcos 


SSG, (4 22 26 33 40 4ac. 


Ww 
3S 


Puce. 1. MurpauMouHas cnoco6HocTb KJIeTOK Ceule3eHKH MBILIH 

B KYJbTypaX, MOCTaBJeHHBIX B pasHble CPpOKH Mocae obay- 

YeHHA 2KHBOTHBIX. @ —OOsyyeHHe mpH ose 5000 r; 6 — 06- 
uyueHHe Tip Jose 500 r 


2JIe3CHKaA YMCHbIUIaeTCA OYCHb CHJbHO HW JO KOHIWLa KU3HH 2KUBOTHBIX OCTAeTCa 

BHJe y3KOH ApAOMOH MOOCKH KpacHOBaTO-posoBaToro UBeTa. IIpu oOnyueHuH 
‘MBOTHBIX O30 SOOT, ceneseHka Takxxe yMeHbINaeTCA B pasMepax, HO He Tak 
AJIbHO, Kak pH 1000 u 5000 r. 

KysbTypbl, TOCTaBJICHHbIe 3 CeJIe3eCHKH B PasHble CPOKH MOcse OOyGeHHA’ 
0, 1000 u 5000 r, oOHapyxuBatoT OTKNOHeEHHA OT HOpManbHOrO xapak- 
spa pasBpuTHa. Mx MurpalvoHHad CNOCOOHOCTb OKa3bIBaeTCA HeMOCTOAHHON. 
pu oOnyyenuu 2xuBOTHHIX 1000 45000 r Murpauua cHMKaeTCH B TepBpIe xKe 
Cbl, IpHyeM eM paHbWe Moce OONYYeHHA NOCTaBeHbI KYJIbTYPbI, TeM MH- 
JaUMA OKAsbIBAeTCH Ooee CHIbHOM, a 4YeM MO3{Hee, — Tem GOoslee cua6oili. 
22—25 uac. OHa CTAHOBHTCA PaBHOH Hy. IIpu o6y4yeHHU XKUBOTHBIX B jose 
Or pa3Mepbl 30HbI MUrpallHH, NpaByla He cpa3y, Tak»Ke 3aMeTHO YMCHbINAIOTCA, 
ICTHraA, MMHUMAJIbHOM BeJIHGHHbI K 7—9 HAM. TO Ke CAMOE OTMEUAIOT HEKO- 
ypble Apyrue ucceqoBatesn (*"), MpOBOAMBUINe paOoOTHI C KYAbTYPaMU pasHpix 
‘aHeli OOJIYUCHHBIX KYPHHBbIX 3apO/bIeH HIM Ha KYJIbTYPaxX KPOBH O6yYeHHDIX 
OJHKOB WT. A. B nocueqyrourwe cpokH pH o6mysyeHHH 2KMBOTHBIX 5O00r 
A3ZMEPbI 3OHbI MHIpallMH YBeMUMBAIOTCA, JOCTHTalOT Pa3MePpOB KOHTPOsJIb- 
IX KYJIbTYP, a B ele Oomee NO3qHHe WHU (33—40 cyToK) JlaxKe HeCKOMbKO mpe- 
maior ux (cm. puc. 1). 

3ona MUrpallH HW pocta KyJIbTyp OOMYYeCHHbIX KUBOTHIX COCTOHT H3 TeX 2%xKe 
JETOUHbIX 3JIEMCHTOB, KOTOPbIe ObIIH yKa3aHbl pH OMMCaHHH KOHTPOJIbHbIX 
JIbTyp. OfHaKO HX KOJIMYECTBEHHbIC COOTHOWICHHA B 3ABHMCHMOCTH OT CpoKa 
(CHIaHTauMW wocse OONYYeHHA 3HAYHTeNbHO OTKJIOHAIOTCA OT KOHTPOUS. 
MepBble YacbI Wp jose 5000 r u B nepBble AHH Up Rose 500 r npeob.laqarouyuMu 
1eTKAMH, KaK MW B KOHTpoue, ABIAIOTCA MHMouUTH!. C yerBepToro yaca H JO 
mua mpu yose 5000 r uc 3 no 10 zeub mp pose 500 r OCHOBHbIMH CTaHOBATCA 
THKYJAPHbIe KeTKH HW MaKpodarv. Hayunas c 1O—11 qua B KYJIbTYpax 2KU- 
THBIX, OOJYYCHHEIX AO30H 500 r AHM@OMNTHI BHOBb CTAHOBATCA lIpeocOmasaro- 
MH KJIeTKaMH 3OHBI. MerakapHolnTbl B 30HE KYJIbTYp OO YYCHHbIX 2KUBOTHBIX 
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Kue cpoKH (40 yeHb) mpH oOnyyeHuH 500 r. 

B kyabTypax, NOCTaBJeHHBIX B OsMKalilwiMe CpoKH Nocme OOyyeHHA (OKOM 
2 yac. mp 5000 r, quu mpu 500 r), murpauua HauYHHaeTCA JOBOJIbHO OpIcTpa 
K caeqyroujemy J{HIO 30Ha H3 MHIpHPpOBaBLIMX KJIETOK yrKe ccbopMupoBana. On 
HAKO BbIXOAALWHE KICETKH, B OCHOBHOM JIMMOLMHTHI, OKASbIBAIOTCA MEHEE KU3HE 
CHOCOOHBIMH, 4eEM B KOHTpose. MHorjyla HEKOTOpbIe H3 HHX BbIXOAAT H3 SKCIMAH 
TaTa, BCPHee BbITAJIKHBAIOTCH, y2Ke NOBPEXCHHBIMH, Apyrue OpicTpo morHOato: 
B cpejle, TaK TO K TPpeTbHM CYTKAM 2KH3HH KYJIBTYpbI B HeH Oowee HIM MeHE 
HOPMAJIbHbIe JIMMOUHTHI yoKe He BCTpeyaroTca. TloppexkgeHHA JIMM@OMHTO) 
CBOJ|ATCA B OCHOBHOM K NMKHO3Y, CMOPULHBaHHIO XPOMATHHA, KOHICHTpallH eri 
no nepudbepuu sagpa (8,%). 

TlonumopdHosepHuble JeHKOMMTEI WoOrHOatoT TO BbIXOe B Cpeky Tak 2%xe Obb 
cTpo. Mx apa cTaHoBATCaA MeKOpa3{pOOJIeHHbIMH HW Ha (PHKCHPOBaHHbIX OKP& 
INCHHBIX IipeapaTax, Tak Ke Kak H Apa JMMPOMHTOB, HMeIOT BU TEMHBIX PG 
MOTCHHBIX OOpa30BaHHi. | 

B kyJsIbTypax yKa3aHHbIX CPOKOB 9KCIyaTalWH BCTpedaioTcd TakKe HEMHG 
POUHCJICHHbIE PETHKYJAPHbIe KMeTKH. MopcosornyeckH HW PYHKUMOHAJIbHO OHH 
IOBHJUMOMY, COBEpIeCHHO HOpMasibHbl. B ux WHTOMMIAsMe PH BUTAJIbHbIX H& 
OJONCHHAX BUAHbI PTpavywbl HelTpasbHOro KpacHOro WM HEKOTOPbIe KOJMUECTB: 
(barolWTHPOBaHHbIX BKJIIOUCHHH. 

KysbTypbl, MOCTaBJIeHHbIe B JlaiIeKHe CpOKH Tocwe OOyYYeHHA 2XMBOTHHII 
500 nu 5000r, cHnbHO oTmmuatorca pyr or gpyra. IIpu qo3e 500 r fee i 
TYPbl, HOCTaBJeHHbIe Yepes 26—30—40 jIHelt, a TeM Oosee B ele SoNee NO3AHE 
CPpOKH, HaMOMUMHAalOT KOHTPOJIbHBIe. OHH CXOHbI C HHMMH TO HHTCHCHBHOCT 
M CKOPOCTH HaCTYMJCHHA MUrpallHH, 10 KJI€TOUHOMY COCTaBy MHIpupyIiollit 
QJIEMCHTOB H, HaKOHEeL, NO NOBeeHuIo B Naccawkax. KysbTypbl, MOCcTaBJIeHHt 
B JlagiekHe CpokH nlocme oOOmyuyeHHa  xuBOTHHIX 1000 u 5000r (BTopBi 
a OCOOeCHHO TpeTbH CYTKH), BeyT ceOa coBepmueHHoO MHaue. Uepes 3 cyTox moc, 
OOJIYYEHHA 2XHBOTHBIC OKAa3bIBaIOTCA TAKEO OOMbHbIMM. B kysIbTypax, MocTa! 
JICHHBIX H3 CeJI@3eHKH TAKHX 3a00JIEBUINX KMBOTHBIX, IPH MHOFOKpaTHbIX Td 
BIOPHOCTAX ONbITa MHTpallHu, He MPOWCXOMUT HU B MepBbIe, HH B MOCMELYrOULE 
uu. M3 skcnianTaTOB BbIXOAAT EMMHMYHbIC KJICTKH, KOTOpbIe B cpese ObICTT 
nornOaror. Ha 2, 3, jae 5 CyTKH 2KH3HU KYJbTYp, MHHYA Murpauio, Hadad 
Pa3sBUBaTbCA PeTHKYJIAPHaAA MW COCMMHHTeEIbHAA TKAHb C OOJbUIHM KOJIMUeCTBC 
Makpodaros. Cpej\H HAX MOKHO OOHAPyKUTb HEMHOOUNCCHHbIe MHTOSHpy 
IHe KJICTKH. 

PeTuKyAPHbIe KIeETKH HM MaKpodbarnM cosepxKaT pays NpWKH3HeHHO!) 
KpacutTea. Ha uKcHpOBaHHbIX MOKpalieHHbIX MpelapaTax 9THX KYJIbTY 
BHAHbI (arouvTHpOBaHHble BKWOVeHHA. CpeqW KMeTOK peTHKYJAPHOM TKaL 
nonaawrcs WByaAqepHple. B kybTypax sToro cpoKa OoMbIMOM MpOeHT Hepact 
mux (OH WocTuraeT B cpequem 60—70%). OkKcINAHTAaTH! HepacTyuH“X KYAbT 
TIpH cojlepxKaHuH B Cpeye HeHTpasbHOrO KpacHOroO OKa3bIBaIOTCA OGecIIBeUe 
HbIMH. CHOCOOHOCTh K POCTY PeTHKYIAPHOM TKAaHH M3 SKCINAHTAaTOB OOuyye 
HbIX 2KMBOTHBIX, HAXONAMMXCA OyKBaJIbHO Ha PpaHHUe MEKILY 2%KUSHbIO HM CMePThy 
(HEKOTOPbIe€ 2KMBOTHDIC YMUPaJIM BO BPeMA HX MOPFOTOBKH), CMOCOOHOCTD BbIX¢ 
WAUMMX B Cpely KICTOK K AKTHBHOM MOABWKHOCTH, ParowUTOsy Mu rpanysApHo 
OTIOXKCHHIO KPaCHTeIA, HapAy c OpicrpoH ruOenbio AMMouuTOB u rpanyse 
IWMTOB, MO3BONACT PaCCMATPHBATb PeETHKYAAPHYIO TKaHb Kak Gowee cTOLKY) 
HW 2KHSHECHOCOOHY10 IPH eHCTBUM Ha 2KHBOTHBIX MOHM3HPYIONUMH M3uyseHHaAMt 
C yesbio Oomee [IHTeMbHOrO HaOMOAeHUA 3a STO TKAHbIO HM 6onee ratyOoKol 
SHAKOMCTBA C €€ CBOHMCTBAMM M XapakTepOM MbI HOCpefcTBOM Haccaxeli Mposd| 
BaJIM XUSHb STON TKAaHM BHe Opranu3ma oO 14—16 pHelt. Takum oGpa3om, BH 
CaKCHNBIC SKCIMANTATH! MeperKHBaNM OOJYICHHBIX XKHBOTHBIX, H3 KOTOPbIX OH 
HSBeKaIMCb, B 3—4 pasa. Tlocme nepporo maccaxka, a TakxKe HM TOcueLyIouLH 
H3 SKCIWAaNTaTOB BbIPaCTaeT UMCTaH PeTHKYJAPHAA MH COeMHUTeMbHAA TKaH} 
oOpasyloulad WHOra LOBOAbHO Oompuryio 30Hy. Cpequ KneToK COCHHUTEIbHG 
TKAHH, B OCHOBHOM BIOJIH€ HOPMAJIbHbIX, BCTPeUalOTCA KIeTKH C THPaHTCKAM 
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MOUTH He BCTPeYaIOTCH — JIMUIb H3pesqKa HX MO2KHO BH]CTb B OYCHb a | 


THUCPTPOPUPOBaHHbIMH YPOMIHBIMH ApaMu U Oonee OTYeTIMBO BbIPArxKeHHBIM 
PacMbJIeHHbIM KPHHOMOM. B HeKOTOPBIX s[paxX STHX KJeCTOK BHJHbI BaKYOJIN. 
KueTki peTukyapHoH TKaHH, OOMajaiolle JIMHHbIMH MHOFOUHCJICHHBIMH OT- 
pocTKaMH, cOfepxKaT rpanywbl HeliTpambHOro KpacHoro. B Hux, Kpome Toro, 
BHAHBI KalebKM %KUpa. CBOOOMHIC PCTHKYJAPHbIe KJICTKH AKTUBHO (paronuTu- 
‘PyloT H COJepxKaT PpanyJbl KpacCHTeNIA B 3HAYHTebHO GOMbIMIMX KONMUeCTBAX 
‘W Oosee rpyObie 10 (bopMe, YeM CHHIMTHAaIbHO pacTymad PeTHKYJApHad TKaHb. 
‘Cpequ peTuKyJApHbIxX KJe€TOK TO Mepe MaccupoBanusa Bce uae BCTpeualoTcA 
\ABYAMepHDIe HW Jlaxe TpexaAyepHEre opm. 

ConocTaBJleHHe Ppe3yJbTATOB KYJIbTHBUPOBAHHA Cee3seHKH OOYUeHHDIX 

KMBOTHBIX NPH NPHMeHeHHH JieTabHbIxX (500 r) H aOcOmOTHO CMepTebHBIX 
(1000 u 5000 r) q03 no3sBomHeT 3akMOUUTb, YTO XpakTep UX JelicTBHA IpPHHIU- | 
\MHaJIbHO OMHHAKOB. YCTAHOBJICHHBIC OTIMYMA UMEIOT 10 CYHLECTBY JIMIUIb KOJH- 
YeCTBEHHbIM XapakTep. 
_ CpapHenHe pa3sIHUHbIX KICTOK CeleseHKH OGJYYCHHbIX XHBOTHBIX IPH 9KC- 
‘TwaHTaywHH TOBopHT oO ux HeoqHOpomHocTH. JIumMdouAHBIe SeMeHTHI TOBpex- 
‘aroTca oveHb ObicTpO U AKUBYT HeAONrO. KueTKu peTHkyNApHOK TKAaHH, HacOo- 
POT, COXPaHAIOT CBOH XKH3HECNOCOOHbIC CBOMCTBA Ha IIPOTA2KEHHU JMTebHOrO 
‘Tlepwoya, 4To yOeuTeMbHO UVJJIOCTPHPYIOT KYJIbTYPbI CeeseHKH OOJYYeCHHbIX 
KUBOTHDIX. AHasIN3 NOBeeHHA KYMbTYP CesIe3CHKH NPM SKCMVMAHTalMN B pasHble 
-CpOKH Tocye OO y4YeHHA 2%UMBOTHBIX B osax 500, 1000 u 5000 r nosBomnser BpI- 
_CKa3aTb MBICJIb, YTO CO YUeHHe OKaS3bIBaeT 0 NPeHMYIMeCTBY OTPaxkeHHoe BINA- 
HHe, CBA3aHHOE C JeHCTBHeEM NoOpaxeHHOrO OpraHu3a, YTO B YCJIOBHAX HacToOsIMMeH 
paOoTbl B NOBpexXJeCHHH KPOBeTBOPHHIX OPTaHOB, B Pa3BUTHM JeCTPyKTHBHBIX 
‘Tipoueccop Oospuice sHayeHHe UMeeT OOMLat peakIlMA OpraHusma. 


Vucrutyt MoposiorHu %KHBOTHEIX Tlocrynnao 


um. A. H. Cepepriosa 27 II 1956 
Akaylemuu HayK CCCP 
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BHO@PHSHK 


H. B. JIY4HHK wu B. TF. KYJIMKOBA 


BJIMAHME MIPEXBAPHTEJIBHOrO OBJIYYEHHA MbIWEK 
HA HX MOCJIEAYIOWLYIO PAXMOPESHCTEHTHOCTb 


(ITpedcmaeaeno axademuxom JI. A. Op6eau 17 V 1956) 


[loppuuenve payvopesHcTeHTHOCTH HOA BAMAHHeM MpeqBapuTenbHOrO ObWy- 
UCHHA MaJIbIMH J03aMH Oplo0 H3BecCTHO yxe 40 mer Ha3sayq (*) H ABIAeTCH,, 
MOBHAUMOMY, OOLLel 3AKOHOMePHOCTHIO, TaK KaK YCTAHOBJICHO HM Ha %KHBOTHBIX,, 
MH Ha pacTHTebHbIX OpraHu3mMax (? 4). [loppnueHue pesHCTeHTHOCTH CKa3bIBaeT- 
CA H€ TOJIbKO B YMCHbINCHHM YYBCTBUTEJIbHOCTH K OOYYeHHIO, HO UH B OTHOWECHHH 
Jipyrux CBOHCTB OpraHv3Ma, HalipMMep, B MOBbIWICHHHM COMPOTHBJIAeCMOCTH Ki 
nudexuun (°°), Hecmotpa Ha Hammune GombuIoro UNCIa paOoT B STOM OOMACTH,, 
B JIMTepaType HeT JaHHbIX O TOM, KaKHe JlO3bI MpesBapuTembHOrO OOyseHHS| 
SIBIAIOTCA OMNTHMAIbHbIMH. HexkoTopbie aBTOpbl MpMMeHHAIOT CyOeTasIbHble 
yospt (* 7 8), Tora Kak [[pyrue paOoraioT Cc 4O3aMH, H3MepseMbIMH JOAMH peHT-| 
rena (*9), 

OnbiTb! OblvIH TocTaByieHbl Ha 579 OenbIx MpIuax wTrammMa H., OOsyuenve mpo- 
W3BOMOCb TaMMa-sIyyaMH payuoKoOambTa (Co®%) mpH MonHOcTH jo3bI 50 F 
B MHH. Jia MpimueH H B astux ycnoBuax JI.JJ. 50/30 papua aaa camyoB 530 r, 
a Jia camoK 590 r(?°). [loqpoOuocru, KacatomjHeca TEXHUKH OOYYeHHA MH pajMo- 
OnoOruyecKOH XapaKTePHCTHKH NOJONbITHOTO MaTepHasla, IPHBeeHbI B HATH- 
poBaHHol pa6ote (?°), 

B I cepuu onbitTos Obl B3xT CTaHapTHbIM HHTepBasI BPeMeHH Mexy OOsy- 
yenuamu — 10 que. JJospl npeyBapuTenbHoro OO6myyeHua Opin 15, 50, 100, | 
150 u 200 r. Stu O3sbI HE BHISbIBAIOT rHOesH MbIUeH: 3a 10 WHE Mex ]Yy NepBbIM | 
WM. BTOPbIM OOyyeHHeM NorHO0 MeHbINe 5% X2KHBOTHBIX, BEPOATHO, OT cyualt- 


Ta6aunma 1 


BsmaAHve JO3bI NpesBapHTeJbHOrO OGJyYeHHA Ha CMepTHOCTb 
MbIWeH-CaMOK, OOyyeHHBIX uepe3 10 zHeH mosoh 700 r 
raMMa-JlyyeH 


Tloru60 Kk 30 mHIO 


Tosa Eo 
mpenpaput. | 2& Pasnnna t 
o6ayuenua (fr) | 23 | ayeno B % 
os 
KoutTpomp | 24 22 Rode (=O — = 
4G) pape 12 | 54,5+10,6 | 37,2+41,7 Bi PAG) 
50 2S 16 | 69,6-+ 9,6 | 22,1+10,9 2.08 
100 24 18 | 75,0+ 8,9 | 16,7+10,5 4,59 
150 De y 9,14+ 6,14 | 82,6+ 8,0 | 10,33 
200 22 19 | 86,34 7,4 5,4+ 9,0 0,€0 


HbIX, HE CBsS3aHHbIX C OOyYeHHeM, mpHuuH. Tlosromy naGsro,aembiii accexkT 
H€Jib38H OObACHATh OTOOPOM Gomee PeSHCTeHTHLIX KMBOTHLIX, KaK 9TO Jlea1oT 
HEKOTOpble aBToppl (*). SaTem Bce MBILUM Obl OGsTyYeHbI Wo30li 700 r, BbIsBaB- 
mei B KOHTpowe rHOenb 92% 2%XxHBOTHLIX. PesyabTAaTbI OMbITOB TIpHBeeHbI 
B TaOs. 1, 13 KOTOPOM BUAHO, YTO peanbHoe CHMDKEHHE CMEPTHOCTH HaGwojlanocb 
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B AByxX rpynnax — y MplmeH, nonyuusmux 15 r (cHw>KeHHe Ha 37%) uv 150 r 
(cHuxKenve Ha 83%). Cpequ MBIMCH, HOJLYYHBINMX TIPOM@ExYTOUNBIe O3bI (50 
4 100 r) » CMEPTHOCTb Oblia BbIWe, eM B STUX KpaliHUx rpymmax. 

_ Takolt pesyptaT MoxKHO OObACHHTD TeM, YTO IPH pasHbIx NO3ax MpeyBapu- 
‘TeJIbHOrO OOJYYCHHA MeXaHH3M BOSHUKHOBeHIA P€SHCTeHTHOCTH pa3sHbit. Tipu 
CyOuleTabHBIX lO3aX MOBBIIIeHHe P€SHCTEHTHOCTH MpOMCXOAHT cKOpee Bcero 


i 


‘CTBHH 2KE MaJIbIX [03 IPOHCXOAUT, BepoATHO, PaqHOCcTUMYy AWA, MpecraBusaro- 
Masi oOmeOnonorMyecky1o 3aKOHOMepHOCTb (°). [1a npopepku stot rumoresni 
ObIJIH NOCTABJIEHI ONBITHI, B KOTOpBIX Jo3pr 15 u 150r 
“AaBaIHCh 3a pasHoe BPpeMaA JO OGmyYeHUA aGcomOTHO 
‘JeTaibHoH Josoi B 1000 r. TlockonmpKy Bo Bcex BapH- 
'-auTax ONbITa Oblia nosyyena 100% cmeprHocTn, B 
| KavecTBe KpHTepua adpextTa Obiia u36pana cpequaa 
) MPOAOJKUTEIbHOCTb XKH3HH, BbIPaXKeHHAA B MpPOLUeH- 
TaX K KOHTpObHOH (3,5 qHA) (puc. 1). Oxasanocn, 
“TO NPM PaSHbIX O3ax MpeyBapHTeMbHOrO OOmyYeHHA 
Pa3BHTHe PesHCTeHTHOCTH eT M0-pasHomy. I[lpu 
Hose 150 r HaOsmogaetca JOBONBHO y3KHH ONTHMyM — 
oKo10 10 qneli, B panne xe cpoKH HaOmofaeTCA 
Harke HEKOTOpoe NOHMKeHHE pesucTeHTHOcTH. [Ipu 
ose xe 15 r payMopesucTeHTHOCTh NOBHIUAaeTCA He 
CTOJIb CHJIbHO, HO 3aTO JlepxKHTCA Te bHOe Bpema, 
‘MOUTH HE W38MeHAACb B TeyeHue OMbITa. STH aHHBIe, 
“Kak 4HaM Ka@xKeTCH, NOMTBepAalOT BbICKaSaHHy10 
BIE THOTesy. Puc. 1. Bananne untepsa- 
Ecau pu yeiicrBHu Maupix 03 MbI HMe€eM Jeo 14 Mexkay OOy4eHHAMH Ha 
ACHCTBUTEIbHO CO CTHMYJMpyIOMNM jJelicrBueM OOsy- een Ronee 
YeHHA, TO MOXKHO ObINIO HajleaTbCa Ha BOSMOKHOCTb outpost, He nogBepras- 
SKCHEPHMEHTAaJIbHOrO NOJIYYCHHA JIHTeJIbHOM paytHO-  imeroca IpeABapuTeJIbHOMYy 
pesHcTeHTHocTnH. [ostomy MbI peIHJIH MOCTaBHTbOMbI- OOyYenni0. a — Tlepsas 
TbI BHYTPHYTPOOHOrO OOyYeHHA MbIMeli ManbiMH yo-  70°4 ‘~ dix Med Tt an - 
3amMu. B cBa3sH Cc TeM, 4TO CormacHO Halle pa6oueli pak mosal00r 

THMOTE3E NOBbILUEHHE PaHOPe3HCTeCHTHOCTH IPH OYeHb 

MaJIbIX J[(0O3aX HMe€CT CXOJCTBO C paqHocTuMysAUHeH, 
4 TIPOABJIeHHIO MOcesqHeH cnocoOcTByeT pacTaHyToe oOslyyeHHe (7%), MbI mIpHMe- 
HWM OOJyYeHHe C MOMOILbIO MHKOpNopHpoBaHHoro paMousoTona. J]ia yroro 
MbILUaM Opli0 BBeeHO 10 10 uk paquouepus (Ce!**) u uepe3 14 qHe Nocue storo, 
KOra B OPraHH3Me XKHBOTHBIX OCTaBaJIOCb OKOIIO 50% BBeeEHHOK pajMoakTHBHO- 
CTH (B Oovlee NO3 HH CPOKH BbIJeICHHE UCT SHAYHTEbHO Me]IeHHee), OHH OblIH 
CKPeleHbI [pyr C ApyroM HC HOPMaJIbHbIMH MBIWIaMH. J]OTOMCTBO OT 9THX CKpe- 
WMBaHH HeECIO HHYTORKHOe KOMMYeCTBO Ce!44 — He Gomee 0,03% oT BBe_eHHOFO 
POAHTeIAM, MpvyeM H3OTOTI Obl NpOWHO PUKCHPOBAaH H HE BbIJeJIAJICA M3 Opra- 
Hu3Ma. B TpexMecsd¥uHOM BO3PaCTe YaCTb KHBOTHBIX M€pBOrO NOKONeHHA Oviia 
o6syyuena 0300 600 r. Baeqenue aKTHBHOCTH OTI[aM, Kak HCJeOBaIO OKUAarb, 

He OKa3aJIO peaNbHOTO BIIMAHHA Ha PalWMOUYBCTBUTEJIbHOCTb MOTOMCTBA. 

[lostomy B Ta61.2 MOTOMCTBO OT «aKTHBH3HPOBaHHbIX» HW HOPMAJIbHbIX OTILOB 
CrpYNNHPOBaHO H IIPOM3BOAHTCA COMOCTABJICHHEe BIIMAHHA Ha paWOUyBCTBHTEIIb- 
HOCTb TIOTOMCTBa PaMOaKTHBHOCTH, BBEJCHHOK TOMbKO MaTepaAM. Kak BuyHO H3 
Ta6m. 2, cpefu caMOK OT «aKTHBH3HPOPaHHbIX» MaTepeli BbIKHIO K 30 JHIO 
BABOe OOJIbIE 7KMBOTHEIX, YM Cpe MbILUeH, MON YYeHHbIX OT HOPMAJIbHBIX Ma- 
Tepe. Jima cCaMIOB pasHUlla MeHbIUe, YTO, HECOMHCHHO, OODACHACTCA BbICOKOK 
KOHTPOJIbHOH CMepTHOcTbIO. Bropas rpynna Mplmel Oblia OOlyueHa B BOspacTe 
4,5 mec. qo30h 700 r. 3yecb 43-3a BLICOKOM JO3bI OF yIeHHA acdeKT Obl] MEHbIe: 
K 30 WHIO MOrHOH BCe XKUBOTHBIE Kak B OMbITe, TAK H B KOHTPOe, OMHAKO ONBbIT- 
HbIe MbILIM XKUJIM HA HECKOJIbKO AHEM JonbMe. PesyAbTATbI STHX ONBITOB CeyeT 
983 


€ & 00 15 20h 


1 Onn trae 2 


Bananve OOy4eHHA MbIWIeH Ha IMOPHOHAJIbHBIX CTANMAX Ha HX CMePTHOCTb 
oT o6yueHHA Qo30H 600 r ramMa-s1y4yel B 3-MeCAYHOM BOspacTe 


Tloru60 Kk 30 aH} 


Yucwio 
BapuauT ombita 2 PasHuna t 
MBIMIeH 
OHCJIO IIpOuweHT 
CaMku: 
OT (AKTHBU3HPOBaHHbIX») Ma- ie 27, 14.6,4 
Tepel 48 , ; 
OT HOPMAJIbHBIX MaTepeH 48 26 04,2+7,2 27 ,1550,6 | 2,82 
Camupt: 
OT (AKTHBH3HPOBaHHBIX) Ma- 
Tepe 48 36 79,0+6,3 | 13,9+7,8 | 1,78 
OT HOpMaJIbHbIX MaTepeH 45 40 88,9-+-4,7 


OObACHATh BJIMAHHEM OONYICHHA Ha IMOPHOHAIbHON CTaMu, TaK Kak «aKTHY 
HOCTb» OpraHH3Ma MaTepeH Obluia B MepHoy OepemenHoctTu B 1000—1500 p) 
BbIIMe, YEM COBEPINCHHO HHYTOMRKHAA KAKTHBHOCTb» HX MOTOMKOB. TeHeTuyecké 
qelicTBue OOyYeHHA TakKxKe HE MOrJIO HIpaTb 3feCb CYyMIeCTBeEHHOM pou, Té 
KaK B MOTOMCTBE OT «aKTHBH3HPOBaHHBbIX» OTIOB H HOPMAJIbHBIX MaTepeli He Opi 


peaJIbHOrO CHHKCHHA CMePTHOCTH. 

JjaHHble HaCTOAWeH paOoTbl NOKasbIBaIoT, YTO Npo*PuNakTHYeCKOoe JelcTR 
IIpeABapHTebHOrO OOJYYeHHA CeyeT OObACHATH HE OJHUM, a TO Kpalineli a 
JBYMA NpoweccaMH HW YTO CYLIeECTBYeT NPHHUWNHAMbHaA BO3MOKHOCTH MOBIL 
HHA COMPOTHBJIACMOCTH K JeHCTBHIO HOHH3HPyIouleH paqualun ua area 


BpeMa. 


Tlocrynusio 
14 V 1956 


UMTHPOBAHHAS JIMTEPATYPA 
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Horaagn Akxagemun HaykK CCCP 
1956. Tom 110, Ne 6 


TEXHHYECKA A PHSHKA 


| C. 4. BEMJIEP, B. HW. JIMXTMAH u axagemux TI. A. PEBMHEP 


O MEXAHH3ME JEMCTBUA CMA30K TPH OBPABOTKE METAJIJIOB. 
JABJIEHHEM 


B*ycnoBuax OobLIMX JaBNeHHa Mponecc Tpenua MEXKLY MeTaJIHYeCKHMH 

TOBCPXHOCTAMHM HOCHT MPHHUMMHaNbHO HHO XapakTep, YeM B OOBIUHBIX YCJIOBH- 
ax. [Ipu cpaBHUTeIbHO MaJbIxX JaBJCHHAX TpeHve B 3HAYHTebHOLi cTemeHH Onpe- 
ACNACTCA PEbepOM MOBEpXHOCTH — ee WePpOXOBAaTOCTHIO, TOra KaK MPH Gosb- 
MIX JaBJICHHAX ONpeeAAIOWIHM (hakKTOPOM CTAHOBHTCA MOJEK JAP HOe CLeMIeHHe 
MEK]Y COMPs2KCHHBIMH MeTAJJIMYCCKHMH TOBCPXHOCTAMH, a IWePOXOBATOCTD. 
MOBEPXHOCTH NepecTaeT HrpaTb POJIb — YHCNO HCTHHHBIX KOHTAKTHBIX YYaCTKOB 
C MOJI€KYJIAPHOW CBASbIO Ha CONPAXKCHHOM NOBEPXHOCTH CTAHOBHTCA 3HAUHTesIb- 
HBIM H COXPaHsAeTCA Ha OOMbLIOM MYTH OTHOCHTebHOrO NepeMeMeHHA MeTAIJOB. 
B pes3ysbtare pH TaHreHWWanbHOM TepemMemleHHH BO3HHKaeT macTuyecKoe 
TeYeHHE B MOBEPXHOCTHOM Cy10e OovIee MATKOFO HM MlaCTH4HOrO MeTasa, pacnpo- 
CTpaHsarouleeca Ha JOBOJbHO OONbUIyIO PIyOHHY. OTOT MOBepXHOCTHDIM coh 
YBJI€KaeTCH BTOPbIM ME€TaJIJIOM (HHCTpyMeHTOM), Oosee MpOuHbIM, OOpasyaA Ha 
ero KpOMKe IlacTHYecKy!o BOJIHY — BaJIHK, Ha Mepememjenue KOTOpOrO ToxKe 
SaTpaunMBaeTCA SHAYHTeJIbHaAd YaCcTb OOmero ycuua. TakuM o6pa3om, mpH 
HaJIWUHH 3HAUHTeIbHOM afre3HH COMpAxXeHHbIX MeTaJJIOB BHeLHee TpeHHe: 
MepexOqHT BO BHYTpeHHee TpeHHe MOBepXHOCTHOrTO com GOonee Markoro 
MeTaJIIa, BOBJICYCHHOrO B TwacTHyeckoe TeyeHHe. 
_ SepHa, pacnouloxKeHHble B MOBEpXHOCTHOM Cs10e Gosee NaCTHYHOrO MeTasa,. 
BHauasle CKHMAIOTCA B HallpaBJICHHH J[BHXKCHHA COMpPAXKeCHHOH MOBepXHOCTH 
WM 3aTeM BbITAPHBAIOTCA BAOIb STOrO HallpaBseHua.IIpH stom 3epHa, pacnowo- 
MKCHHbIC HA CaMOH MOBEPXHOCTH, IpefesbHO TeKCTYPHpyloTca, MpeBppawlanch 
B TOHKHe IllaCTHHKH, paCHOMO*KeHHbIE MapasmembHO moBepxHocTu. Ilo mepe 
yaJIeHHA OT MOBEpXHOCTH B rviyOb MeTasla cTeMeHb JesopMallHu 3epeH, a cule- 
WOBaATeJIbHO HM TeKCTypa, MOcTeneHHO oOcJIaOeBaloT. 

Takum o6pa30M, Mpv OoubUIMX JaBJICHHAX MOXKHO JIMIIb BeCbMa YCJIOBHO 
FOBOPHTb O TPCHHH MPH B3aHMHOM TlepeMelLeHHH MeTaJJIOB, TaK Kak, 10 Cyle- 
CTBY, 3]@Cb HMECT MECTO IIacTHYecKoe TeYeHHe B NOBepXHOCTHOM culoe. [Ipu 9TOM 
MaKCHMAaJIbHOe HalipsxKeHHe CABHra (KCHJla TPCHHA») 34BHCHT OT BeJIMUHHbI ajre= 
3HH, a KOra OHA MOCTATOUHO BeMHKa — OT HOPMAJIbHOrO aBJICHHA, T. €. OT 
crenleHH jedopMauuu (OOKaTHA) MeTaviia. 

IIpu o6pa6orKe MeTas0B JaBNeHveM B TIpoueccax BoOUeHMA, ryOoKoH 
BhITAKKH C YTOHCHHEM CTCHKH, pOKaTKH H T. Il. BHELIHee yCuINe HCMOMb3yeTcar 
He TOJIbKO JIA JOCTHXKeHHA HeEOOXO_MMOL (3aaHHON) CTenmeHH OOKAaTHA METaAa, 
HO HW Ha JONOMHUTeIbHYIO JePOpMalMio MOBEPXHOCTHOrO COA OOpaboTaHHOrO 
MeTasla, BEJIMYHHA KOTOPOH MOXKET 3HAYHTEJIbHO IIPCBbULAaTb 3aJaHHylo CTeHeHb 
OxaTHA. Ec 3axBavyeHHbIlt PecpopMallMeli NOBEPXHOCTHBIM COM usqenHA NO- 
‘TATOUHO TIyOOK, TO Ta 4YaCTb yCHJIMA, KOTOpasd TpeOyeTca IA STON ONOTHH- 
PeIbHOH JecbOopMallMH TeYeHUA, MOXKET OKa3aTbCH SHAYHTEbHO OOJIbIIe, YeM 
yCHsIMe HeEOOXOAHMOe JA COpMoNsMeHeHUA. CyeqOBaTeIbHO, 3aXBaT MeTaswa 
3 Mpoweccax OOpaOoTKH JaBJIeHHeM, T. €. MOMOMHUTeMbHaA WeopMallux ero I0- 
3EPXHOCTHBIX CJIOCB, AOMWKHA PaCCMATPUBATLCA KaK OTPHIaTEJbHOC ABJICHHE, 
ATP YAHAoUlee OOPaOOTKy MeTasa, a YACTO MU IPHBOAAIWee K COPasoBaHnio Tpe- 
IMH B MOBEpXHOCTHOM cyl0e HW K paspbiBy OOpasila, CCIM MCTaJIN HeOCTATOYHO 
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TWaCTHU€H WH He CHOCOGeH BbIepKaTb 3a OMWH NPOXOJ CTOJb SHAYHTEJIbHY!O J 
«bopMalluro, KOTOPad BOSHUKAeT B FO NOBEPXHOCTHOM CJIO€ B Pe3yJIbTATe 3aXBaT 

Ja Toro uTOObI MpeAOTBPaTHTb OTPHUaTeMbHOe [eHCTBHe 3axXBaTa MeTaJIWI 
pH ero OOpaGoTKe JaBeHHeM, CHH3HTb ycusHe OOpaOoTKH UM YJYUIWHTb ka 
‘YeCTBO H3ReMN, HEOOXOMMO TaK H3Me€HHTb rpaHHYHble YCJIOBHA Ha KOHTAKT! 
HOH MOBeEPXHOCTH MeTaJJI/HHCTpyMeHT, UTOOb! AONOMHHTebHaA epopmMallyl 
MOBEPXHOCTHOFO CJIOA BOOGIE He MMEJIa MecTa HIM OblJia Obl COCpeqOTOUeHA JIMII 
B TOHYalWeM coe. Takoe H3MeHeHHe PpPaHHYHbIX YCJIOBHH MOXKeT ObITh OCYLIE 
‘CTBJIGHO, CCIM Ha MOBepXHOCTH OOpaOaTHIBAaeMOrO METAaJIJIa BOSHHKae€T BeCbMI 
TOHKHH COM, NPOUHO CBA3AHHBIM C NOBEPXHOCThIO H OOAaaoulMi 3SHaYHTeIbHi 
Ooulee HH3KHM TIpejlesioM TekyyecTH H Ooee HH3KHM COMPOTHBJICHHEM CTAaILHG 
HapHOMY Te¥eHHIO, YEM OCHOBHOM metas. Ec 3TOT col OOsajaeT BbICOKO) 
TIaCTHYHOCTHIO, TO axKe 3HAYMTeIbHAA JONOJIHHTeIbHaA epOpMauwwA Takor? 
CJIOA HE CKaKETCAH CKOJIbKO-HHOyJb CyNIeCTBeEHHO Ha yCHHH mpH oOpadorKs 
OCHOBHOrO MeTaJJIa, HO 9KpanHupyromlee WeHcTBHe STOTO COA TpeOTBpaTHy 
3aXBaT OCHOBHOrO MeTasisia, HW ero JecsbopMallua OKarxKeTcA Ooee PaBHOMEpHO} 
TO CeYeHHIO. 

K 3TOMy, B CYIHOCTH, H CBOJHTCA MexXaHH3M JeHCTBHA AKTHBHBIX CMa@30UHBbI} 
cpeq mpH oOpadorKe metasIOB JaBseHHem. AKTHBHaA CMa3kKa, COJepxKallan 
CBO€M COCTaBE MOBEp XHOCTHO-akTHBHbIe BeleCcTBA, ajcopOup yionlueca Ha NOBepxX 
HOCTHX JepopmMupyemoro MeTasia, MWwacTHpuWupyer 9STOT MeTaJJ B ee 
IeM TIOBepXHOCTHOM Cyl0e, CHWKaA ero TMIpeyes TekyyecTH H OONeruan CABHrO 
paso0BaHve B COOTBETCTBHH C OCHOBHbIMH 3AKOHOMePHOCTAMH aj(COpOWHOHHOry 
adpdekta oOnerueHusa JecopMalHu TBepAbIx Ten (1,2). OOpasoBaHHe TOoHUVaUer 
COA, JerKO JecbopMupyeMoro KacaTeJIbHbIMH HallpsxKeCHHAMH B MpPHCyTCTBH! 
AKTHBHOM CMa3KH, MOXKeT NPpOW30HTH Kak B pe3yJIbTaTe aycopOWnH NoBepxHé 
CTHO-aKTHBHBIX MOJI€KYJI, IPOHHKAaIOulMX Ha HEKOTOpyto rlyOHHY BHYTpb MeTa 
Jla 110 JleCKTHbIM MECTAM H OCYIMECTBUIAIONLUX “BHYTPCHHIOIO CMa3ky» DpH Jeor 
MMPOBaHHH, Tak HU B pesydbTaTe OOpasoBaHHA afCOpOMHOHHOrTO cyIOA CMa3K 
MpOuHO CBA3AHHOrO Ha BHELIHeH NMOBEpXHOCTH, HaNpuMep, pH XHMHYECKOM BS 
HMOJ\CHCTBHH ATOMOB MeTaJIJIa C TOJISPHbIMH TpymlaMu MOJIeKYJI AKTHBHBIX KOW 
TIOHCHTOB CM@3KH. OTO MPHBONT K OOpa3s0BaHHIO Ha MOBEPXHOCTH MeTaJIIa CO 
X€MOCOPONHOHHBIX HOBOOOpa3s0BaHHl (MeTaJIIMYeCKHX Mb, Cepy-, rasioreH 
ocopcoyep2xallHx COeAMHeCHUH), IpOUHO CBA3AHHbIX C MOBEPXHOCTHIO MeTad 
WM OONlaqaiwouluX HA3KHM TIpeebHbIM HanpsAxKeHHeM CyBHra. 

J\evictBve CMa3KV CBA3aHO TaK2%Ke H C BASKOCTHIO, T. €. C YHCTO Mexannue 
CKHM SKPpaHHpOBaHveM o6pabaTEIBaemoro MeTasia OT HHCTpyMeHTa, Oynaré 
POJIb BASKOCTH CMASOUHOH CpefbI MOET OblTh 3HAUHTEILHOM JMU pH OTHOCH 
TeJIBHO HEBbICOKHX JIaBJICHHAX, KOra OOecneveHb! THApOMMHamMHyecKHe YCIOBH4 
TpeHusn. OObIdHO xe pu OOpaOoTKe MeTAIOB JaBJCHHeM 3TH YCNOBHA HE BHINOU 
HAIOTCA HM HMeCT MECTO rpaHHuHas CMa3Ka B BHJe TOHYANWErO COA, BASKOCT! 
KOTOpOrO B OOBIUHBIM CMBICJIe TepaeT CBOe 3HaueHHe. | 

JlelicrBve NOBepXHOCTHOrO COM MwaCTHPYILMpOBaHHOrO MeTaJa MOXHO «M 
AeNUPOBaTb» HCKYCCTBEHHDIM HAHECCHHEM TOHKHX MWlaCTHYHbIX NOKPbITHH (Me 
HeHHEe, aJIMTHpOBaHHe, (ocdaTHpoBaHue), TO MO HalliHM J[aHHbIM OKA3bIB 
NOCb SPPeKTHBHBIM [a2%Ke TPH TOHKHX CwIOAX (Me Ha cTamv) JO ecaThl 
AOC p, HW BBECHHEM B 2KUKHE CMA3KH BbICOKOAMCHePCHbIX HanowHUTeen (rpa 
(puTa, MOmMOJeHUTA, HUTpHa Copa, TasbKa, GeHTOHHTA HU Ip.) 3HAUHTeIbHO OO! 
Jervaiomux oOpaoOorky Metas0B JaBsenuem. IIpu ropsueli o6pa6otKe metas! 
JIOB aBJICHHeM MOAOOH 10 POdlb MOFYT BBIMOJHATh OTHOCHTEJIbHO serKOnaBKut 
MECTAJJIbI, PACTMAaBbI COMeH, CTeKIAa IPH TemnepaType pasmsrgenus. 

To o6cTOsTeNbCTRO, WTO AKTHBHAs CMA3Ka CO3Qae€T Ha MOBEPXHOCTH MeTaIVIE 
TOHWAHWIHH NacTHpHUMpOBaHHbIli COM M TEM CaMbIM cnOcO6cTBYyeT paBHomep’ 
HOMY pactipejenenuio epopMaluu No BceMy CeyeHHlo Ae*opMupyemoro MeTaJIJa 
34 MCKJIOUCHHEM TOHYAMINero NOBEpXHOCTHOrO COA, O6ecneunBaer BO3MO?KHOCTI 
JOCTHKCHHS 3HAYHTEJIDHO OONee BLICOKHX cTeneHel OGKaTUuA. JlelicTBuTeNBbHO! 
B OTCYTCTBHE CM@3KM yKe IPH CpaBHUTebHO HeBbICOKUX CTeneHAX OG*KATHS 
NOBEPXHOCTHBIN COM MeTaja B pe3yJIbTaTe 3axBaTa, T. e. AONONMMATE BHO 
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A cmamee C. fd. Beiiaepa, B.H. Juxmauana u Il. A. Pe6uxCepa, cmp. 985 


Puce. 1. 3axBaT MeTamia IpH MpofxaBMBaHHH wapHKa. J — 
JMHHA 3axBaTa (OTKJIOHCHHA OT MpsAMOH) B OeCHHOBOK KH- 
emote; [J — Bcyxyto 


K°cmamee I. Il. YepHosott u P. M. Aasmoeckozo, cmp. 1030 


Puc. 1. Muxpodotorpapua mnopefXHOcTH 
MeHeHHOM HepxaBelouleH craH 1X13. 600X 


LAH, rt. 110, Ne 6 


wn 


j 


om 


Aeopmaun Ha jJOBObHO OosbUlyIo rayOuHy, oKka3bIBaeTca IIpejevIbHO 
AePOPMUpOBaHHEM, Tora Kak PIyOMHHBIe con MeTasna ene qlasieKO He ucyep- 
Mau cmlocoOHocTH K JlauibHenmen qepopmanuu. OSpasyiomniica B mpucyTcTBHH 
(AKTHBHOH CMa3KW TOHKUM WwlacTHpHUMpoBaHHbIli COL MerTasma, O6a_aroulMii 
O7..€€ BEICOKOM MmacTHUHOCTHIO, TEM OCHOBHOII MeTAJII, MOXKET HE paspyuianch 
AJETKO BEIEPAKAaTh STY NONOMHUTEMbHYIO Jle*OpMallMIo H TEM CaMBIM OGecneUMBaer 
BO3MOXKHOCTH JOBOJIbHO 3HAYHTEMbHOFO MOBbILCHHA CTCMCHH OOxKATUA MeTasIa. 


Meuee riy6oxoe jepopmupopanue meramna B MOBEPXHOCTHBIX COAX H GOowee 
‘PpaBHomepuHas OObemuasn Jecsopmanus, 


‘BOSHUKAIOWHE BCJIECTBHE MeHbUerO 
3axBaTa MeTaa— myuuero mpo- 
CKaJIb3bIBAHHA BIPHCyYTCTBHH aKTHB- 
HOli CMa3KH, IIPHBOAAT K 3HaudHTeb- 
HOMY YMeHbUIeHHIO TaHreHI{HaJIbHBIX 
ycusuu “kK HeEKOTOpOMy pocTy Hop- 
‘MaJIbHbIX JlaBJICHHH Ha MeTaJ,T. €. K 
TMIOBbIIMEHHIO ero yupyroro comporTus- 


Puc. 2. Cxema yetopmauun. Hanan metanmia 


JIGHHA OOKUMAIONINM cHaM. IlostTo- 
My CMa3KH BBISbIBAIOT yBeIHMUeHHe 
Yyrpyrou oTgqauH mocne oOpa6orku, 


H ympyrad oTqaya IpH mpoxaBMBanHu Wwapy- 
Ka. / — B aKTHBHOlt cma3xKe; /J — 6e3 -cMa3Ku. 
N, 4 Ne —nopmasbuie zaBnenua; P, u Po— 


: YCHIMA MpOTaNKHBaHHA WapuKa; a — MaKCH- 
pea CTeT KOTOPOW HECKOJIBKO YMCHb- wambHo Bo3MoxKHaa edopmallaa , meTamna; 
WmaeTca crTeneHb epopMauHn Mp 6 — gelicrsutenbuaa yehopmanus; c— yn- 


‘OMHAaKOBEIX OG«KaTHAX. PesKoe 
YYMeHbIUeHHe TaHreHIWabHbIxX ycu- 
‘IMM B aAKTHBHOM CMa3Ke NO3BONIAeT YBEMUNTh OOKaTHeE (MaKCHMAaJIbHO BO3- 
MOXHYIO CTeneHb jeopMamun) MM NOBBICHTb cTOCcOOHOCTh MeTasa K O6pa- 

GoTKe jlaBJIeHHeM. 
BauaHue CMagOuHbIX Cpe Ha JesOpMaliuio MeTaJIa B YCNOBHAX BbICOKUX 
HOPMAJIDHBIX JaBJeHH H3y4aOCb HaMH B Mpomeccax KaHOpOBaHuA WapHKOM 
(*,4), BONOUeEHHA MPOBONOKH HM rsayOoKOH BEITAKKH 


pyraa orgaua 


ht C YTOH€HHEM CTCHKH. 

3 a 7 Ha puc. | nokasaH 3axBaT MeTania pu mpoyas- 
eB Bpesriaon tf: JIMBaHHH CTabHOrO WapwkKa jvameTpom 6,3 MM 
3 ia CKBO3b OTBEPCTHe B Me€JHOM LMJIHHApe AMameTpom 
5 2 6,0 mM. OrueTiHBO Bua 3HaUMTeNbHaA Jectbopmanua 
; IOBEPXHOCTHOIO CJIOA B OTCYTCTBHE CMa3KH HM yMeHb- 
» 29¢ 


INeHHe CTeENeCHH 3aXBaTa MCTaJIa B OJICHHOBOM KUCIOTE. 

Byolb JBHXKeHHA WapHKa, MOXKHO HaGwroOaTb 
WWacTHYeCKHH BaJIMK (HallIbIB MeTasa) d nepex ma- 
puKkom. M3 cxempl (pvc. 2) BuAHO, 4YTO BemM4unHAa Ha- 
nibipa Bcyxyro (J/) 3HauHTebHO GOuIbUIe, YeEM B OKH- 
cjleHHOM apacdune (/). Yupyroe Boccranopjenve 
(popMpl Nloce Mpoxoga wWapuKa (ynpyraa oTgaya c) 
Oomble B CMasOuHOH cpeye. YBemuueHue yupyrou 
OTJauH MpPHBOAHT K YBeJHYCHHIO HOPMAJIbHBIX (CKH- 
Malolwux) ycunHi. IIpu npogqapaupaHuw wapvKa Ha rayOuny 40 Mm ycunue 
HMpOTaJIKMBaHuA BCyxylo paBHo 1900 KI, ac oKHCeHHEIM MapaduHom 650 kT. 

O6OpasoBaHHe HelpepbiBHO HapacTarollero BasIMKa HMeeT MeCTO IPH KasIMOpo- 
BaHHH, OOKaTKe, JOPHHPOBaHHH WH HaNOMHHAeT ABJICHHe HapocTa pH pesaHuu 
MeTaJIJIOB, NOAPOOHO HccmeqoBaHHoM B. JJ. KysHeyospm (*) u A. H. Epemn- 
HbIM (°). 

B mpoueccax BOJIOUeCHHA JIM BbITAXKKH C YTOHEHHEM OOpas0BaHHe MwacTu- 
GECKO BOJIHbI IIPOABJIACTCA B BbINVYIMBAHHU MOBepXHOCTH MeTaJa Tepes, BOIO- 
KOH. [I]pu o6bemMHO-acTuyecKOH JedopMauHH BCero MeTaa, B OTIHMUNE OT O6- 
paOoTKH WapHKOM (rye 3aTparMBaeTCA YaCTb MeTaJa), BONHA BOspacTaeT JO 
OMpeeICHHOM BeJIMUHHbI, a 3aTCM OCTAaeTCA NOCTOSHHOM BBUY HenpepbiBuoro 
oTBOIa MeTasa. B NpoTHBHOM cyyyae HeNpepbiBubl Mpowecc BoNOUeHHA Obl 
Obl HeocymecTBUM. ITpu ocaxKnBaHHH MeTaJJla CMa3KH TIPeNATCTBYIOT OOpa30BaHHIo 
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Yucno nobmiopnex nponyckob 


Puc. 3. YaanHenve mpoBo- 
JIOKH IPH BOJIOYeHHH BCy- 
xyio (/) H B OKHCIeHHOM 
mapadune (//) pu mosrop- 
HbIX IIpomyckax MpOBosioKn 
yepe3 TY Ke PuJIbepy 


30HbI 3ACTOS MOjl CoKHMAIONLMMH NOBEpXHOCTAMH, YBeJIMYMBaA TEM CaMBIM CTCICH 
WesbOpMallHH NOBepXHOCTHOrO COA H EPO YIPOSHEHHE, ITO MOXET ObITb BbIABJIE 
Vi3MepeHHeM MUKpoTBepgocTu. MuKpOTBepAOCTh NOBEPXHOCTHOFO CJIOA pH OCaxKE 
BaHHH CO CMa3KOH 3HaUHTeJIbHO BbILUe, YEM BCYXyIO. 

Ha puc. 3 noKasaHo H3MeHeHHe [VIMHbI MPOBOMOKH u3 CTA MapKH O quame? 


pom 1,97 mM, npomyujeHHOH MHOFOKpaTHO Yepes TY KE BONOKY AMaMeTPOM 1,80m 
BCYXYIO H C OKHCJICHHDIM TapadE 


AL HOM. J]jIuHa IIpOBONOKH BCYXy! 
A ([) oka3amaCb paBHoH Np nepBo 
1000 T 

mponycKe 298 MM (mpH HataJibH 
00 I J\JIHHE MIPOBOMOKH 250 MM), a C OKE 

= ceHHEIM mapacbuHom (JJ) 295 m 
0 eae tee C ypenMueHHeM YHCJIa NponycKa 
Ce Ge Sem  Teyenve MeTala mpofom«Kaercs 


Ha puc.4noKasaHbl Auarpan 
Mbl yCuuHe — XO MyaHcona P# 
a =f(h) w N=t(h) (npa BerTaxKE 
: ; JlaTyHH C yTOHeHHeM Ha mpHoop 
(°), MOSBOAIOMIeEM OHOBpeMeHH 
ONpeeHTb YyCHIWe BbITAKKH 
WM HOpMasibHoe jlaBsenue (N). 
J puc. 4 BugHO, 4TO P B OEHHOB 
f 2 3 4 5 cw  KucnoTe yMeHbmaeTca Ha 50% 

Q a N sospacraer Ha 20% mo cpa 

Puc. 4. J[warpammel ycusme — xoq myancona. A— HeHHIO C OOpaOoTKOH BCYXy 

a f (nh), BN = J(") (P — yeuaue BbITsDKKH, ~MaxcyMaJIbHO BOSMOKHAA cTeNe 
—HOpMaJIbHOe JaBsieHHe, /h — xo myaHcona). ° 

I — scyxyw, JJ — c onennosoh Kucnoron epOpMauwwH B aKTHBHOH CMag 

cocTaBuneT 60%, a Oe3 cmas3i 

2 30% . 

Takum oOpa3s0M, pu OOpaOorKe MeTaJJIOB JaBJIGEHHeM CMa3OUHaA cpejla a 
THBHO BO3JeHCTByeT Ha MOBepXHOCTHOe e*OpMuHpoOBaHHe MeTalla HW yupyr 
KHHETHYCCKHE SABJICHHA, BO3SHHKaIONlMe Nocme pasrpy3KH, MeHAeT XapakTe 
HalpsAxKeHHOFO COCTOAHHA HM yslyumiaeT KayecTBO OOpasyeMOH NOBepXHOCTH. 


Vucrutyr @usndeckoh XuMuK Tlocrynnao 
Akajemun HayK CCCP 18 VI 1956 


UMTHPOBAHHAA JIATEPATYPA 


ly]. A. Pe6OuungZep, lO6unelH. cOopH., nocBamen. 30-neTH1I0 BenuKont Oxrs6p scka 
Connanucruyeckol Pesomounn, 1,Vsng. AH CCCP, 1947, 2 B. WM. Jinxtman, II. 4 
Peodunnep, I. B. Kapneuko, Bansanve nopepxnoctHo-akTMBHOH Cpefbl Ha Mpowecd 
edopmaunn Metamnos, 1954. §C. A. Beuaep, TAH, 99, N6(1954). *B. O. Ky 
HewOB, @u3znkaTBepdoro Tena, 3, Matepnanbl no Pusnke pesanua MeTasm0B, TomcKk, 194) 
5 A. H. Epemun, @nsnueckas CyulHOCcTb ABJIeCHHM pn pesannn cram, 1951. ° C. i 
Beliaep, ITlpu6op gna onpenenenna KospuuneHToB TpeHHA HW HCCIeMOBaHuA ScppekTH| 
HOCTH cMa30uHbIx cpex, UTOIMH AH CCCP, tema Ne 2, Ne IIC-55-460, M., 1956. 
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Wornagn Akanemun Hayk CCCP 
1956. Tom 110, N 6 


IGHIEKTPOTEXHHKA 


C. M. PO)KABCKHHA 


OB ONPEVEJIEHAH MAPAMETPOB ITIPEOBPASYIOWNX 3JIEMEHTOB 
IPH MIPEOBPASOBAHHH OJHO®A3SHbIX CHCTEM B TPEX®AS3HbIE 


(IIpedcmasaeno akademuxom M. IT. Kocmerxo 1 VI 1956) 


II. JI. Kanantapos u JI. A. UWeliraun uccreqopanu o606uleHHbIe CXeMbI 
Bylwepo pv ucnob30BaHHH UX JA MpeocOpasoBaHuA OHOdasHoll CHCTeMBI 
B TpexdasHyto (1) AIA CyYad aKTHBHOrO CHMMeTpHYHOrO Tpexda3Horo mpH- 
emHuKa (cnyyat z=r=x/V3, rae x=x,=%X%c, un y=bY3, rue 
6=b, = bc). 06m cayyali MpeoOpa30BaHHa JIA 
CHMMECTPHYHOPO Tpex*a3sHoro MpHweMHUKa Cc Koappu- 
IJMCHTOM MOULHOCTH, He PaBHBIM eMHULe, He Hcce- 
‘JJOBaH, He IIPHBeJeHbI TakxKe BbIPAXKCHHA (HH Me- 
‘TOHKa MOJYYeHHA TAaKOBBIX) JIA ONpeseneHHA ma- 
‘pamerpos mpeoOpasyromlero ycrpoiicrsaa B dyHkIHH 
‘TlapaMerpos Harpy3KH. B To *®e BpeMA ciyual 
TpeoOpa3s0BanHna JIA Harpy3KH Cc cosg=£1 sABuJIAeT- 
‘€d [pakruyeckH HavOoulee BaxKHBIM. 

Hye MbI JaeM O60OnuleHHe OCHOBHOTO 3HeprerH- 
yeCKOrO BbIBOJa aBTOpOB (') H NOJyyaeM BbIPaxKeHHA, 
TOSBOJIAIOMLHe OMpPeAeHTb MapaMeTpbl rmpeodpasyic- 
wero ycTpolictsa. 

II. JI. Kanantapos uJI. A. LWettaun mupuxogar 
K BBIBOAY, ITO B cayyae cos p=1 CyMMa kKaxky- 
IMXCA MOI[HOCTeH peaKTHBHOM KaTYWIKH HM KOH- 
J@HCaTOpOB, BKJIOYCHHEIX JIA MpeoOpasoBaHHA, MpeBOCXOAMT aKTHBHYIO 


MOLIHOCTb IIPHCMHHKa B Dias: pa3. IloxaxxeM, 4TO 9STOT BBIBOA sIBIAeTCA 


OOULHM, T. €. He 3aBHCHT OT XapakTepa Harpy3kH (cos¢ = 1). 
O6parumca kK cxeme craTbH (*) (pac. 1) M3 cxempt puc. | nomy4nM: 


jig Seal hep 
VMunaue 


YunTbIBan, TO 


nowlyuHuM 
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(rue Qr, Qc— KaxKYUIMeCA MOMLHOCTH, COOTBETCTBEHHO, PeaKTHBHOM KaTYLUKE 

WH KOHJeHCaTOpoB; P — akTHBHaA MOUIHOCTb IIpHeMHHKa), ITO H TpeOoBaJOcE 

OKa3atTb. ! 
IIpeo6pa3syemM lipaBylo YacTb TocweqHero BbIPaxKeHHA K BULLY 


, P z T P 5 T 
V3 Es, 1,5 cos =sin(F +@)+ 1,5 =asq sin(F —9). 


[leppoe cularaemoe mpeycraBaaer coOoH MOULHOCTb KOHAeHCaTOpOB Mpe- 
oOpasyroulero ycTpolicrBa Qc B (byHKUHH NMapaMeTpoB Harpy3KH, a BTOpO 
CJlaraeMOe — MOIHOCTh peaKTHBHOH KaTYWKH Q_. 

M3 nocequero BbIPaKeHHA JIeErKO MOryT ObITh MOJYYeHbI BLIPAXKeHHA IVI 
€MKOCTH KOHJ€HCaTOPpOB H HHJYKTHBHOCTH KaTyIUKH: 


sin( $+ ) 
Bye 1,5 cos pU? 
C=P,- 4, L=— Se _. 
,0 COS Ow U2? sa ER 
Pisin & —¢)o 


Jlerko yOequTbca, UTO Ipu cose =0,5 AIA MpecOpasoBanusd OAHOPasHnon | 
CHCTEMbI B Tpex(pa3sHy!IO HyKHa TOJIbKO €MKOCTD. 


Ilocrynuuo 
3 II 1955 


LWMTHPOBAHHASA JIATEPATYPA 
TL JI. Kanaurapos, Jl. A. Weftauu, JAH, 58, No8 (1946). 
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Hornagn Anagqemun Hayk CCCP 
1956. Tom 110, Ne 6 


XHMUA 


Axanemuk B. A. APBY3OB u JI. A. WANDIMHCKAS 


O TIPHCOEXHHEHHW ®EHOJIA K BYTAJWMEHY 


B3avmMojeucTBue (eHOJIOB C JHeHaMH OObIYHO MIpHBOAUT K OOpas0BaHHio: 
WHKJMYECKHX WPOMyKTOB THMa XpOMaHa WIM KyMapaua (',”). B HekoToppix culy- 
Waax yaeTCA NOMYYHTb COCAHHEHHA aJIMCeHONbHOrO TuTa (°). 
8B 1951 r. IIpoena (*) uccneqoBam peakuvio anlKeHHpOBaHHA apomaTHyecKHx 
COEQHHEHHH C OyTaHeHOM B NPHCYTCTBHH asiKaHCysbpoKUcOT. I]poen0M Gpi0: 
HalijeHo, uTo (eHO c OyTaqveHOM B IIpHCyTCTBHH aTaHcysbpoKucsoTE (10O— 
12%) jaet c BEIxojom 50% Ha GyTaqHeH cMecb BelllecTB He@eHOMbHOFO XapaKkTe- 
pa (BepOATHO, XpoMaHOB) ¢ OpTo- (?) H Mapa- (?) 6yreHudeHOamu. Crpoenue 
TIOJYYeCHHIX MPOAYKTOB yCTaHOBsMeHO He Opl0. IIpucoemvHeHHe teHONa K OyTa- 
7MeHY MOXET HTH Kak B 1—4-, Tak H B 1,2-nomO*KeHHH. 

J{A BbIACHeHHA CTPOeCHHA, MOM yYaIOUlMXCA MpOAyKTOB MbI MOBTOPHH HC- 
cneqoBpanna IIpoenna. B upucyTcTBHH MeTaHCyJIbPOKHCJOTHI PeHOM Cc OyTaqHeHOM 
Wan JMWb HeNeperousAIOMHeCA MPOMyKTbl. OTancybPOKHCOTA B KOJIMUECTBE, 
yka3aHHoM [Tpoennom (10% or Beca dbeHoua), NpHBesa K OOpa3s0BaHuo Herepe- 
TOHAIOWHXCA poxyKTOB. Hanmyyuive BbIxXOsbI MOHOOYTeEHMIeHOVIOB ObivIM Nosy - 
YeHbI IPH NpuMeHeHHH 2%-H ITAHCYJbPOKHCJOTHI B KayeCTBE KaTaJH3aTOpa 
(40% Ha B3ATHIi OyTayuen). 

HeenoubHad wacTb, BbIeneHHad OOpaOoTKOH HHSKOKHNAWIMX dpaK- 
Maw weloubio, WOCIe MHOrOKpaTHbIX pa3sroHOK lalla cpaklHH: 
I—r. kun. 86—88°/9,5 mm; n° 1,5226; 42° 1,0228; MRonaix 44,17; Cyo Hi2OFs 
MRoowa 44,22 4 II—T. kun.92—93°/9,5 mm; n2 15315; d2° 1,0217; MRowaix 44,85. 
DpakHu 2TH, BEPOATHO, COCTOAT H3 2-STHJIKyMapana uM 2-MeTHIXpomana. Crpoe- 
He HX OKa3aHo He ObIO. STH (pak OOpas yIOTCA, OVEBUAHO, 3 O-OyTeHHI- 
(beHONa, TAK KaK CIelMaJIbHO NOCTABJICHHBIE ONbITHI WHKJIH3allu O-OyTeHHIMeHOva 
B IIpHCyTCTBHH OpoMUCTOBOAOpOAHOH WM YKCYCHOM KHCIIOT JaH aHaslOrMuHble 
MpPOJYKTBI. 

Pa3roHKOH BbICOKOKMNAMUX PpakUM UPOAyKTOB B3aHMO/eHCTBUA ceHosa 
c OyTaveHOM ObIIH NoWyueHb! OYTEHHMeHOMbI CO CMeAYIOUMMH KOHCTaHTaMH: 
[—T. kun. 90—92°/3mm; 29 n 1 5393; d5° 1,0047 MRaaiizx 46,06, CoH OF, M Rosia 
45,84. 11—r. kum. 102—103°/3 mm; n?° 1,5390; a 1,0021; MRonaiiz 46,26. [leppaa 
pbpaxuua oKa3alacb o-OyTeH-2-nu-l-peHoOM, 4TO ObINO fOKa3aHO OKH- 
CJICHHEM METHIMPOBaHHOro MposyKTa 0,5%-M NepMaHnradaToM Kava HW 5% -M Hep - 
MaHraHaTOM KaJiHa. 

B nepBom cylysae Obl BbIeNeH alleTaIbqeruy, BO BTOPOM — O-MCTOKCH- 
SeH30HHaA KHCJIOTA. 

Bropad dpakuui oOKasaslacb p-OyTeH-2-uu-l-peHouiOoM, Tak Kak Ipu 
OKUCIEHHH pOkyKkTa ero MeTHAMpoBaHuaA 0,5%-M MepMaHraHaTOM Ka- 
mua Obll UeCHTHPUUMPOBAH YKCYCHbIM aberHyq, a MpH OKMCICHHU 
5% -M NepMaHraHaTOM KaJIMA Oblla BbIeMeHa AHMCOBAA KHCJOTA. 

Baaumojelictaue beHoua ¢ OyTasMeHOM B IPHCyTCTBHH STAHCYJbPOKUCAOTHI 
4 JOKa3aTeMbCTBO CTPOCHHA MOMyYAalOWAXCA MPOAYKTOB MOXeT ObITb IpecTaB- 
neHoO cueqyroueH cxemMoH: ; 
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OH 
| 


/ \__ CH, — CH = GHCH, | 
: (eo oe 
\ 
a ene 01 
\ ( , (CH,O)2SO2 
Ne 
dui =O — CH= cH, 
Hes Oey 
4 \__ CH;CH = CH— CH, “COOH | 
sare ane | | 
\Z KMnO, 7, | 
OCH oe, | 
/X Kmno, / © 
waa lbed a 
Ris Se 
CH,CH = CHCH; doou | 


OK Cul eLpal My em adi bia A Higae Celeb: 


IIpucoeyqzuuHenue beuouna kK Oytagueny (*). B 2-nuTpo 
BYyIO KONOY C MellaIKOH NoMetaocb 896 r (9,5 Mon.) cBexKeneperHaHHOrO (eHo= 
gia wv 20 r astancyapdoKkucnotsi (°). IIpH remnepatype B kom6e 32° nponycKkascs 
TOK OyTajueHa (OxaxKeHHe BOON) WO mpuBeca 222 r (4,1 Mona OyTaquena).| 
TJocue o6pa6orKH BOAO H OTTOHKH cpeHowla B BakyyMe ocTaToK (244 r) pasroHsau-} 
cA Cc jecdsermaTopom BujMepa. 

BpiH MONyYeHbI Clefyiourve dpakiuHH: 

] 74—76°/6 mM;, 32 r, 5,3% Ha B3nTHI OyTaquenH. 

II 90—92°/3 mm; 29,3 r, 5% Ha B3aTHI OyTaqueH. o-BbyTeHumbeHou. 


Hafineno %: C 81,05; H 8,28 
Cy)H1,0. Bpruucneno %: C 81,03; H 8,16 


III 102—103°/3 mm; 124 r, 20,7% Ha B3aTHIt OyTaqueH. n-ByTrenumdenoa| 
HaligeHo %: C 81,382, H 8,39. 
Vis I dpaxuua nocie NpOMbIBKH WesOubIO ObIIM BbIeNeHbI’ :pakuUAH 
86—88°/ 9,5 mM: | 


Hatigeno %: C 80,00; H 8,05 
Cy)Hy20. Baruncseno %: C 81,03; H 8,16 
u 92—93°/9,5 mM: 
Hatineno -%: C 80,50; H 8,051 


MeTHaAUpOBaHHe o6yTeHuAmenona. 20 r o-6yTenusenona 
MOCTeneHHO BHOCHOCh B 68 mui 10%-ro eqKoro HaTpa M 3aTeEM METHIHpPOBasOcb 
20 r qumetuscyapdata. TpolyKT peakiuv OTTOHAICH C BOAAHDIM NapOM HM pasro- 
HAJICH C WepnermMatopom Buymepa. [lonyyeno 17,7 r npoxyxta, T. KH. 
89—89,5°/6 m; n2° 1,5225; d2 0,9729; MRoaaug 00,82; CyuHi,OF, MRpeue'D0,0m 


Hatizeno %: C 81,59; H 8,61 
Cy,Hy4O. Baruncneno %: G 81,45; H 8,7 
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_ Meruavpopanve n-OyTrenumpenona (85 r) B aHasIOrHuHbIxX yCOBHAX jaJlO 
32 r n-mMeToKcHOyTenuOeHsona c T. Kum. 80—80,5°/1,5 Mm; n° 1,5195; 


4° 0,9619; MRonaiiaz 51,16. Haiiqeno %: C 81,59; H 8,84. Oxucsenne o-mer- 


OKCHOyTeHHIOeH301a H n-MeTOKCHOyTeHHIGeH30Na 0,0%-m KMnO, upuBeo 
K NOyaeHHIo B OOOHX CmyuaAx alleTambyeruja. 2,4-,HHATpOpeHurHApasoH, 
T. Ut. 165—166° (cmemanHaa mpo6a c 2,4-quHUTpodeHuruApasoHOM alleTasb- 
ervjya Wenpeccue ue laa). OkuceHHe O-MeTOKCHOyTeHHIOeH30Na 5% -M KMnO, 
Jano O-MeTOKCHOeH30HHyIO KHCOTY c T. na. 99—100 (°) (cmemiaHHaa mpo6a). 
Oxucenue n-mMeToKcHOyTeHum6eH300a 5%-m KMnO, ano aHHcoByIo KHCNOTY 
eT. na. 182—183° (*). 


Ka3aHcKHl rocyapcTBeHHbIH YHHBepCHTeT Tlocrynusio 
um. B. WH. Yapanopa-Jlennua 15 V 1956 


HHUTHPOBAHHAA JIUTEPATYPA 


wile © Wades e ne Bermaso4, 200 (1921): Sisk dl, Sumi ios lek Jes WW Twomey ake, 
meet 3. Ore. Chen, 4)°311' (1939/5 *? Ro Simt th; VAD Kine Jo Am: Uhre. 
Soc., 63, 1887 (1941).* W. Proell, J. Org. Chem., 16, 178 (1951). * A. T. Koc 
mos a, DKKOX, 18, 730(1948). © A. W. Titherley, E. Ch. Hughes, J. Chem. 
mec.,99, 1505 (1911). 7 O. Flaschner, G. Rankin, Monatsh. f. Chem., 31, 
45 (1910). 
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Jloxrnxagn Anagemuu nwayr CCCP 
1956. Tom 110, Ne 6 


XHMH fi 


Bb. A. KPEHL[EJIb, axagemux A. B. TOMUMEB u J. E. WJIbUHA 


KATAJIATHYECKOE XJIOPHPOBAHHE TIPOMAHA 


KatamuTuyeckoe XJIOPHPOBaHHe MpoOlaHa H3y4eHO CPaBHHTeIbHO MaJIO) 
MpHueM BHUMAaHHe HCCHeOBAaTeeli HallpaBJIAOCb B OCHOBHOM Ha BbIACHCHHE 
BOSMOXKHOCTH M YCOBHIi CHMMKEHHA TEMMepaTypbl XJOPHpPOBaHUsA ('). Cocran 
NPOAYKTOB PeakUMH M CTO SABHCHMOCTb OT PaSJIHUHBIX YCOBHH KaTasHTH ye 
CKOrO XJIOPHPpOBaHHA MOUTH He OCBeLIeH B JIMTepaType. 


QIKCNeCPHMeCHTANbHAA WAaACTh 


McxoqHbii mponan cofep2xaJ NO aHauIH3y Ha KOJOHKe HH3KOTeMNepaTypHO 
pexTuduKkarHn 95,3 Bec.% C3H,; 4,2 Bec. % CeaH, u 0,5 Bec. % CyHyy. X10 
PHPOBaHHe MpOBOAMIOCh XJIOPOM (O%KMKeHHHIN XJOP 3 OasmNOHAa) B ra30BOl 
(pase Ha panee OlMcaHHOK (®) crpyHHow ycranoBKe. B KauecTBe KaTasH3aTOpo} 
ObINIH OOCIeEOBaHbI TeETePpOreHHble KaTaH3aTOPbl — CHMHKAaresb, IPONWTAaHHb! 
XJIOPHOH Mef[biO, H XKeJeSHbIM KaTAaIH3aTOP, a TaK2xKe FOMOFeHHbIt HHHIMAaTOR 
peakIMH — OKHCJIbI a30Ta. 


[veT@ DON CR HBG MK aged 3 aarrOn aps 


Jia WomyueHua KaTalusaTopa Ha OCHOBe CHIMKaresA MpOMaxKuHblil CHIHKé 
resib OOpaOaTbiBaIcCA TOPAYeH KOHICEHTPHPOBaHHOH a30THOH KUCOTON AA yaa 
JIGHHA BCeX OKPalIHBalowlMX MpumMeceH. OOpa6OoTaHHbIt a3s0THOM KUCOTOS 
CHJIMKareJIb TIPOMbIBaJICA JeCTH! 

4 


JIMPOBaHHOH BOOM WO HeliTpatE 
HOH peaKIHH B IPOMbIBHbIX BG 
aX UW 3aTeM BBICYLIMBasICA Tp) 
Temnepatype oKouo 100°. Ha nop 
TOTOBJICHHbIM TaKHM oO6pas3cy 
CHIMKaresb OTK AabIBasacb XJOP 
Had Meyb (20%) nponmuTKolt cH 
JMKareiad  BOHBIM pacTBOpOR 
e€€ C MOCJIeLYIOMUM yiapvBaHver 
Ip NOCTOAHHOM NepemMelwuBaHHA 
0 de Tlonyyenupit KaTauiu3aTop BBICy 

40 80 «120, 160 = 200 40 280 muBaica mpH 110° yo nocros 
Puc. 1, 3apucumoctb xKomMuectsa mpopearuposas- HOFO Beca HM ObldI rOTOB K ynorpeG 
mero xXjopa OT TeMMepaTypbl MpuM KaTanuTH4e- JIeHHIO. Kenesupiii  KaTamu3e 


CKOM XJOPpHpoBaHHH Mponana, / — KaTanusaTop TOP UpeycTapnan  co6ok cnv 
CuClg-SiOs; 2 — xara ; _ 
Cle 2; BS! Fe; 3 — nyctaa pasbKu juamerpom 2 MM H TaKO’ 


2%K€ BBbICOTbDI U3 HepkaBerorle! 
cTaJIH. 

SaBUCHMOCTb cTeneuHH HCNONb3O0BaHHUA X2O0Pa Of} 
TEMNepaTypbh B Pp€eakKHHOHHHOHK 30Hne, Onpits .n0 ny 
HHIO 34BUCHMOCTH CTENCHH HCHONb3OBaHUA XOpa OT TeMNepaTypb! peaklHH Up : 
BOJHJIMCb TIpH ABYXKPaTHOM H3ObITKe NpOnana HW OOBeMHOII CKOpOCTH pearupyid 
MUX ras0B OKONO 60 uac 4, Pesyneratel STHX ONBITOB NIpeACTaBJeHbl Ha pUc. 
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Tonyuennpie AAHHBIC NOKA3bIBaloT, YTO HAHOONDbIIeli AKTHBHOCTbIO OOslajlaer 
KEJIESHBIM KaTaIH3aTOp, Ha KOTOPOM XJOPHPOBaHue HaYHHAeTCA pH HusKOL 
remnepatype wu upu 40° pearupyer yxe cppnue 30% X0pa. OTH pesymbraTbl 
IOJIHOCTbIO COOTBETCTBYIOT paHee OnyOJHKOBaHHBIM Hamu 9KCHEPHMEHTAaJIbHbIM 
JaHHbIM NO XJIOPHpOBaHnnio H-GyTana (3) c sTHM xKe KaTaJIM3aTOpoM. 

IIpeyctapaserca Han6ouee BEPOATHBIM, UTO B CLydae NPHMeHeHUA 2KeNesHOrO 
<aTaWsaTOpa OTBETCTBEHHOM 3a KaTaUTHUeCKHI AKT ABJIACTCA TWICHKa XsOp- 
10° 2ke1e3a, OOpasyriomlancsd Ha NoBepxHocTH KaTaJu3aTopa. OTa WIeHKa MOKeT 
‘rpaTb povlb Wepenocunka xmopa. Mexanueam selicrBua ee MOXKHO, Kak HB Culyyae 
XOPHPOBaHHA H-OyTaHa, OObACHHTb BbIVIETOM HOHOR XJlOpa M3 IVWI€HKH B ra3o- 
sbIH_ OCObEM H NOcTeLyomHM HeNPePbIBHBIM BO3OOHOBJIEHHEM TVICHKH. 

KatanutTuyeckoe jelicrsue XJIOPHOH MEH, OTIOXKEHHOH Ha CHAMKarene (HH 
1a APYIOM HOCHTeNe), MOXKHO CODACHHTS, eC CornacuTEca c BbICKa3aHHbIM pa- 
jee B TepaType NpeAnoorKeHHeM O nporeKanuu reTeporeHHOH peakiHu 10 


JIE, YIOULHM IPHMEpHbIM MC€XaHH3MaM: 
m a) CuCl, CuCl +l; 
6) CuCl + Cl-+ CsH, + HCuCl, + CsH,; 
B) HCuCl, + CuCl + HCl; 
Tr) CuCl + Cl, CuCl, + Cl: 
ie) CH, + Cl — CH,Cl. 


 Baunauune o6semubog CKOPpOCTH H COOTHOMeHHA 


PK Ny peareuotamu ua BHXORUPOLYKTOB xXaopHE- 
OBaHHSA npomaua, 


[ 

uns BbIACHCHHA BJIMAHHA Ta6muua 1 
- és 

‘EMHOH CKOPOCTH HCXO- Bananwe ornomenua Mex]y peareHTaMH wa cocrTaB 


IX Ta30B Ha BbIXO] IpOlyk- MpOAYKTOB XJIOPHpOBaHHA Mponaua 
B XJIOPHPOBaHHA Obla M0- 


Fa} GC 
aBJIeHa ClelHasIbHad cepua ; 5 B Bee’ % (no taren 
MbITOB pH Temmepatypax 2 | § Moa. orn. | § Bees), 
30—240°, B KOTOPbIX OOBeM- 5 5 C,H, e g o 
aA CKOPOCTb H3MeCHAaCb B S = Cle er 3 S a. 
ejenax 60—200 yac™. B s | fo ey Se | bz | BS 
[Hx mpefemax M3MeHeHuA 
SbEMHBIX CKOPOCTeH BbIXO] 
COCcTaB MpOfyKTOB xsopu- Kataausatop CuCl,-SiOg 
IBaHHA OCTAaIOTCH WpakTH- Waa | LBS 2 24\ AAO MEAGR ON eee dro 
>CKH He€H3MCHHbIMH, 144 | 240 ety 24 LOTS PAO ees) tat 
146 | 242 4,05: 1 BOO) Al 23d || 477 ,o 
Steyae OTHOMIeHMA 477 |. bae 3:97:1 | 203 | 32/5 | 48°3 |19.2 
SKY HCXOMHBIMH NPONaHOM 148 | 242 45234 88 | 42,4] 44,8 | 15,8 
XJIOPOM T10Ka3aHO B Ta6u. 1. 149 |, 237 354 160 | 46,8] 40,0 | 13,3 
AHaJIH3 laHbix, Cojlep2ka- ey pe f 
UXCa B Ta6n. 1, RaeT OCHO- KentesHok “KaTatu3atr op 
AHHE =CUHTATb, TO TIP 159 | 230 ‘ _ aa ie ae | ye 
160 | 235 : 2 : 
DOUHX PaBHbIX YyCJOBHAX ae Ree 1,09: 1. 83 | 55.2 | 33°5 1413 


1 Me JIHO-CHJIHKaresieBOM Ka- 
WIM3aTOPe BbIXOA uxXsOp- 
JOH3SBOJHBIX H TPHXJIOPIPOH3BOAHbIX 3HAUHTEbHO BbIIe, eM pH paOore 
XKECSHBIM KaTamusaTopoM. C mocmeqHMM KaTamusaTOpOM yBenMueHHe 13- 
ITKa NpOMaka B PeaKIUMOHHOM CMeCH, KaK H MO2%KHO ObIIO OMRKUJATb, BbISbIBACT 
[MKCHHE BbIXO{a JH- WH TpuxmopugoB. C yApyroki CTOPOHBI, B MpHcyTCTBHH 
1Cl,-SiO, 3TO BJIMAHMEe CKa3bIBaeTCH B 3HaUHTebHO MCHbILIeH cTeneHH. | 

BauauHue TemMnepaTyp bh. Iloppmuenue Temnepatypp o 300° npu 
i6oTe c KaTamM3aTOpOM CuCl,-SiO, BbIsbIBaeT CHJIbHOe pa3sJIO%KeHHe NPpOAYKTOB 
AKIUH C OOpasoBaHveM Mponusena M XJOpHcToro Boyopoya. IIpu stow Temne- 
TYpe OTXOMAuMMe ra3bl cofepxKaT 27,2% HenpesebHbIX yrueBoyopoyos, Jax- 
I€ 110 BJIMAHHIO TeMepaTypbl Ha COCTaB NpOAyKTOB xXJIOpHpoBaHHA Nponana 
IIPHCYTCTBUM 2KeNe3HOrO KaTasIM3aTOpa IIPHBeeHbI B TAO. 2. 
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TlomyueHHble JJaHHble MOKA3bIBaloT ABHYIO TEHJCHIMIO K CHH2KEHHIO BbIXOJla [Ih 
HM TpHXJOpMpoNaHOB pH MOBbINICHHH TeMUepaTypbl peaKWHH. QTO MONOKeHI 
COOTBETCTBYeT HallIMM NIp@KHHM HaOJIOJeHHAM IPH H3y4¥eHHH peakUMH XJOp! 
poBaHua H-OyTaHa Ha reTepOreHHbIX KaTaMsaTopax. 


KarararTuaieckoe Ten crT ewe OKnCHOB” A2S0T a] iim 
XIOPHpOBaHHH UTponana 


LlenHow MeXaHH3M peak XJOpHpOBaHHA TapadvHOBbIx yrseBosopoye 
jlaeT OCHOBaHHe CUNTATH, YTO BEMLECTBA, JIEPKO OOpasyloulve paukKaJIbl, LOJOKH 
KAaTaJIMTHYeCKH J[eHCTBOBAT 

Ta6Onuna 2 Ha peakWHio XJIOPHpOBaHHs 


Buauauve TeMiepaTypbl peakKUHH Ha CocTaB MpOyKToB ITO TMONOXKEHHE TMOATBEP? 


xlopuponanusa. )Kenesnpiii KaTams3arTop * qaeTca OnyOuMKOBaHHbIMH 
uuTepaType JaHHbIMH 
& CoctTaB npoayKTon XJIOPHpOBaHHioO §=6apadbHHe 
3) B Bec. % 110 aHHbIM 
x 5 nepenceere a pa3rouKu BBIX YIrJIEBOMOPOJOB B ps 
oan ee oe re CYTCTBHH TeTpasTHJICBHHL| 
e | é Cie So a z oo M agomeTana (*,“). MapecTH 
; s ety ik eee xe TAKKE KaTasIMTHYeCKOe Je 
E FO Os or is acs 
2 | es Of | Se | /BR |v es CTBH€ OKHCJIOB ago0Ta B Ie 
eae ich ec ' HbIX PeaKUHAX OKHCJIEH 
aes a2 1s ZEA Do TJIEBO 
163 | 270 2297 | 42019901476 | 3.49 92 cee | aia 
165 | 300 2:1 | 443 | 80:7] 1573] 470  MeTana (°). 
167 | 347 2 120 0080-826 alone 7 Ilo muenuio B. B. Bol 
160 men : pee ae BOT 4h, Pua BoycKkoro HB. H. Kon 
162 | 27 4,07:1 | 2 88,21. 9,7 | 2,1 6 . 
164| 300 | 3'96:1 | 203 | 98:1] 9:5 | 2'4 anepeae ree 
166 | 347 A ty V0200'|89,0:]. 9.5-[455 ASCE Ne ane ee 


WeuHOrO OKHCJICHHA YrJier 


: OpoyOB OObDACHAeTCA Tp 
45 Bo BcexX OTIbITAX OTXOJAWIHeE Ta3sbl He coyepkKa JIA TeKaHHemM mporecca 
HEMNPeCJIbHbIX yr JIeBOXOpOOB. : 


RH + NO, > R-+ HNOp. 


Ilo NpHOmMKeHHbIM MOACYeTAM 9TO JaeT HEKOTOPDIli BbIMTpPBILI SHeprHH 1 
CPaBHEHHIo C MpOCTbIM pacnafoM MouweKyJI RH wa R u H. B cuay astoro pax 
KaJlbl R B mpucytctsHH NOez o6pa3yriotcs 
yierue, YeM B ee OTCYTCTBHE. 

B cBoe BpeMH HaMH BepBHIe ObiJIa M0- 
Ka3aHa KaTaJIMTHYeCKadt pOJIb OKHCJOB 
a30Ta B pe€aKIHAX XJIOPHpOBaHHa Hn-GyTa- 
Ha (3). [lo3xe 98TO saBMeHHe ObIIO NMOL- 
TBepxKyeHo B. A. Hexpacopoht u H. VU. 
IIlyHkHHbIM pH H3yYeHHH peakUMi xJI0O- 
PpupoBaHHsA Oolee BbICOKOMOJEKYIAPHBIX 
MapaPHHOBLIX YIJIEBOJOPOMOB. 

J\uia MpopepkH KaTasMTuyecKonH pou 
OKMCJIOB a30Ta TIpH XJOpHpoBaHHH mpo- 
mana peaklMa Mexjty xopomu uponanom 7 yg gq ap gap MD oD? | 
MpOBOAuMacb B OOBIVHOM CTpyHHOH ycrTa- 
HOBKe C IOJMHTKOM peakIHOHuHoli CMe€cH Puce. 2. 3aBucumocrs KomM4ecTBa Mpopt 
ABYOKHCbIO a30Ta B KONMYeCTBe 1—2%, arxpoBapulero xo0pa or Temmepatyfi 
OnpiTsI MpoBo_HIHcb pH TpexKpatuom UP# ee ee 
MOJSPHOM H3OBITKe yrneBogopoya B peax- "N° my Ge ae oe gos 
IHOHHOM cMecH H OOBeEMHOH cCKOpocTH : ais 
50 mac * | 

IJonyuennbre pesyabTaTel upeycrapnenbl Ha puc. 2. Kak BHHO 3 rp 
(buka, HB CJlydae XJOPHpOBaHHA Mponana HaGMO,aeTcA ABHO BbIPaxKeHH 


KaTaIHTHYeCKOe JeHCTBHE OKHCIOB a30Ta, MpHBoAAMee K Gomee BEICOKOM 
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POlleHTy NpoOpearupoBaBulero XMOpa, YEM TPH MpOUMX paBHbIX YCJIOBHAX B 
ucTO TepMHuecKOM Tiporecce. 
_UtTo xkacaeTca MexaHv3mMa KaTasuTHyeckoro yelcTBua NO2z B peakiunx 
NOPHPOBaHHA NapapHHOBbIx YrseBONOPOAOB, HavOoNee BEPOATHHIM ABMACTCH 
pomexkyTouHoe OOpasoBanHe NOCI, KoToppiii saTemM BbI,eAeT aTOMApHbIit 
nop: NOCI—NO-++Cl: Sueprusa pasppipa cpa3u N—Cl coctraput 36 KKaa/Moub, 
/TO BpeMA Kak 9HeEprua cBaA3H Cl—Cl paBua 58 KKamn/Momb. Takum oOpa3om, 
 caryuae HCHObsOBaHHA NOz Kak TOMOreHHOrO KaTadusaTopa peak XJIOpH- 
OBAHHA HMCeT BHIHTpbIll SHEPrun B 22 KKan/MOMb. OTOT MCXaHH3M HaXOMUTCA 
y COOTBETCTBHH C NOJIOXKCHHEM, BHICKasaHHbIM H. H. Cemenospim B ero mocues- 
lei =padote (°). 

Toerynnuc 

6 III 1956 


WMTHPOBAHHAA JIMTEPATYPA 


Poutin eey ersionm, SY psteres. Phys. Chem, 397 1111. (935). ibs ag 
M@peumeas, A. B. Tonunes, . E. Uabuna, TIAH, 107, Ne 1, (1956). 

A. B. Tonunes, JI.H. Anazpees, B.A. Kpeuneap, JAH, 88, 285 (1953), 
Ww. E. Vaughan, F. F. Rust, Aura. mar. 542912; Chem. Abstr., 36, 4518 (1942). 
'Kanayicx. nar. Ne 302672; 1930. ® B. B. Boepogackuh, B. H. Kona parpbes, 
You. xum., 19, 673 (1950). *7B. A. Hexpacosa, H. MW. Wlyu#xun, JAH, 97- 
43 (1954). § H. H. Cemeuos, O Hekotoppix mpo6emaxX XHMMYeCKOH KNHETHKH H peak 
(HOHHOM cnoco6Hoctn, M34. AH CCCP, M., 1954. 
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B. WH. MYPABbEBA u A. H. BAHbKOBCKHH 


XMMMYECKOE H3YY4EHHE AJIKAJIONOB CEKYPHHEIH 
floJIYK YCTAPHHKOBOH SECURINEGA SUFFRUTICOSA (PALL.) REHD 


(IIpedcmaeaeno axademuxom H. H. Hasaposoim 5 V 1956) 


Yccypulickoh skcnequuHen Bcecoro3sHoro HHCTHTYTAa JICKAaPCTBEHHbIX H ap 
MATHYeCKHX PaCTeHHH BMepBbIe OblIO yCTAHOBJIEHO HaJIMYHe SHAYHTebHOr 
KOJIMYECTBA aJIKAJIOHOB B JIMCTbAX H MOJIOMbIX CTeEOIAX CEKYPHHErH NOyKy 
crapuukosol Securinega suffruticosa (Pall.) Rehd. cem. Euphorbiaceae (*) 
CexypuHera noulyKycTapHukoBad UpescTaBssaeT co6oli KycrapHuK 1|,5—2 
BbICOTOM, B JHKOM Buse BcTpeyaeTca B YccypHlicKom Kpae. Ja XMMMUECKOr\ 
Y3YYCHHA PACTHTeIbHOe CbIPbe (JIMCTbA H MOJIOMbIe MOOerH) Opi COOpaHbl 4 
cbasax IBeETCHHA H MO{OHOWeHHA. BpijeseHue CyMMbI aJIKaJIOHJOB MpoOv3sB 
JIMJIOCb J[MXJIOPSTAHOBLIM MCTOJOM, BbIXOA aJIKAaJIOHOB COCTABHJI H3 JIMCTbe 
0,38% u v3 MOsmO_EIxX MO6eroB 0,19% Ha BO3,yuIHO-cyxoe chIpbe. M3 cyMMbI aii 
KaJIOHJOB ObIIO BbIJeeCHO HHAMBHyalbHOe KPHCTasIHYeCKOe OCHOBaHHe 
T, mut. 139—140°, [a ]22 —1042,3°, (eranom, C=1) cocrapa C\3H,;0,N. 9To ocHe 


BaHHe KPHCTaJIH3yeTCH H3 STAHONa B Bue ONeMHO-KeJITEIX NPH3M, XUPOLs 
pacTBOpuMO B xJlOpodopme, Tpyf\Hee B STHOBOM MH MeTpOeHHOM 9upax 
alleTOHe H IJIOXO paCTBOPHMO B XOJIOAHOH Bore. 

C MHHepaJIbHbIMH HW OPraHHueCKUMH KHCOTaMH OOpasyeT XOPOIO KPHCTaJIH 
SyIOWHecA COM: XMOpruApaT T. ma. 230°, HuTpaT T. nu. 205°, cymbsaT T. na 
128°, muxpaT T. na. 218°, muKpononat T. mn. 194°, xnopaypaT T. na. 168° 
xlopnuiaTHHaT T. nt. 210° u nepxmopaT T. na. 208°. 

Onpeyenenve N-mMeTHJIbHOM, METOKCHJIbHOH WH rHAPOKCHIbHOM Tpynm moKa4 
3aJl0, UTO OHH OTCYTCTBYIOT B MOJIeKye OCHOBaHHA. OTpulaTembHaa rpm 


Oblia MomyyeHa MpH KavecTBeHHOM OMpefeJeHHH MeTHJCHAMOKCH-rpynubh 
TaK2Ke He Obl NOJIYYCHbI NPOMSBOHbIe M0 KeTO-rpynne (cemMukap6a30H, beHUJI- 
rujpasou u oKcuM). IIpuH HarpeBaHHH C pacTBOpaMH WelO“eH OCHOBaHHe pacTBO- 
pxeTca TOMHOCTbIO H MPH HCMTpasH3saluH KHCMOTaMH BbIJeAeTCA UCXOJHOE 
OCHOBaHHe, YTO JaeT BOSMOXHOCTH NpesNoMaraTh HaNMIMe B HEM JIAKTOHHOE 
rpynnbl. CnekTpaJbHbIM aHaJIH3 B H.-K. H y.-c). OOacTax CNekTpa NoKa3a Ha: 
JIMYHE JIAKTOHHOH PpPyMMbl, COMNPAXeCHHbIX JBOHHbIX CBA3€H B apOMaTHUeCKON 
HJIM TeTepOWMKIMYeECKOM spe, orcytcTBHe NH u OH rpynn B Mosiexyse OCHO: 
BaHuA. CocTaB HW CBOHCTBa BbIJeJIeCHHOrO OCHOBaHHA, TeMMepaTypbl MiaBseHus 
ero couleH JaloT OCHOBAHHe MpesnOslaraTb, UTO BbIJeIeH HOBbIM, He ONMCaHHbit 
B JIMTepaType aslKaJIOH], KOTOpbId Ha3BaH HAMM CeKYPHHHHOM. 


QKCHe PUM CHTagb Han Ord Ct 1b 


Tlonyueunue [CyMMbBl anakanougos. 2 xr’ v3MenbueHHbD 
BOSJYUIHO-CyXHX JIMCTbeB CeKypHHeru cmaunBamn 200 ma 10%-ro sBognorc 
pacTBopa aMMHaka M HMCYeplbIBaloMle SKCTparHpoBadM AuxXNOpsTaHoM (1 : 7) 
TloryueHHbit uXNOpsTaHOBbIM SKCTPaKT, COepKaMNi anKaNONALl MU pyrue 
SKCTPaKTHBHBIe€ BeIMeCTBA, OOpaOaTbIBaJIM HeCKONbKO pas 10%-m pacTBopon 
C€pHOH KHCJIOTHI AO MOMHOPO M3BJIeUeHHA aKaONOB. CepHOKHCOTHbIM pa 
CTBOP aJIKAJIONAOB NofmenayuBanu 25%-M aMMMaKOM, WM aJIKasIOW]bI B BHI 
OCHOBaHHH M3BUJIeKaIH XOpopopMoM. XJOpoopMubili pacrBop cyuIMIH G6e3 
BOJHBIM CCPHOKHCJIbIM HaTpHeM. [loce OTTOHKM pacTBOpHTesA MOMyUeHA CYMMé 
aJIKANONOB B BUC KPUCTasIMYeCKOH MaCCbI, OKPAalICHHOH B KOPHUNEBHIT UBET 
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B KOJIMYCCTBE 7,6 r, 4¥ro cocTaBuno BEIxoR 0,38%. Bcero 3THM MeTO,OM Hepepa- 
6oTaHo 50 kr cbIpba H BHIZemeHO 190 r CyMMbI alKaNOH JOB. 

_ Bumenenue AH OUNCTKA Ce KYPHHUHA. CymMy anKano- 
WOB B KOMUeCTBe 20 Fr NOMelanH B KpyrsOMOHHy1o KOMOYy Cc OOpaTHbIM XOs10- 
AWIbHUKOM MU OOpaOaTHIBaH MHOrOKPaTHO KaxkAHH pas mo 200 Ma KuNsaero 
STHJOBOrO acupa B TeyeHue 30 MHH.; Nocs1e STOFO PaCTBOPHTeIb CMBAJIM H K OCTAT- 
KY UpHOaBasIH HOBYIO NopyHto apupa. Takum O6pa3om Opis10 CyeaHo 6 CIMBOB 
MW mosyueno 1,2 mn scupHoro pacrBopa auKkanongosB. [locne OTTOHKH STHIOBOFO 
gpupa nomyyeno 7,9 r KpHCTaHYeCKHX aKaNOHOB, YTO COCTABJIAeT OT B3H- 
eo KosMuecTBa 39,5% HH NpH mepecuete na cyxyro TpaBy 0,15%. OcraTox, 
HePpaCTBOPeHHbI B STHJIOBOM S*Ppupe, HME TEMHO-2XKeJITHIN UBeET HW HE JaBasl pe- 
aKUHH Ha aJiKaJIOHJbl. 

OunleHHYy!O CYMMY aslKaOvZ0B OOpabaTHIBaIH KuNAIuM sTaHONOM. IIpu 
efO OXJaKICHHH BbIMaqaH 2XKeJITHIeE MpH3MaTHYeCKHe KPHCTaJIbl CeKy- 
‘PHHMHA, KOTOPbIe MOcse OTAENCHHA OT pacTBOPHTeIA, [BYXKpaTHOM MepeKpH- 
‘CTAINH3aNHN H3 STAHOA H BbICYWIMBAaHHA B NMCTONeTe OKONO 100° HMeuH T. TI. 
-1389—140°. 
 AskaNO“y, OKasaJICA ONTHYCCKH AKTHBHBIM: 

0,1600 r BemecrBa B 16 Ma sTaHona, J = 1,89 mu. 


a == 19°7°, [oj = 1042,3° 
0,1000 r pemectsa B 20 ma xsopodopma, J=1,89 au. 
a = 10,45°, [a] 20 = 1105,8°. 


OIeMeHTApHbIH aHasH3 CeKyPHHHHA Jal ClefyroulHe pesyJibTarhl: 

J 

Haiineno %: C 71,71; 71,74; H 7,02; 7,03; N 6,46; 6,52 

| CysH,,O0.N. Brrancneno %: C 71,87; H 6,95; N 6,45 

| Ip onpeyenenuu MomekKymspHoro Beca KPHOCKONMYeCKUM MeTOZOM B OeH- 
 80Ie NOJYYeHbI CeLYIoukve pesybTaTHI: 

| 


Hatineno: M 203,00; 200,19 
C13H;;02N. Brruncneno: M 217,16 


Takum O6pa30M, asiKaOH], BbIJeJeHHbIM W3 JHCTbeB CeKypHHerH NOWyKy- 
cTapHHKOBOH B KOmMHUecTBe 0,15% HM HasBaHHbIM HaMH CCKYPMHHHOM, HMCCT 
Peoctas C,,H,,O,N. 


ITlonyueHune MpOuH3sBORHEX 


1 Xnoprugpat. K0,2r cekypuHuua, pacTBOpeHHOro B alleTOHe, IIPH- 
“jMmBalu Oe3BOLHDIM alleTOH, HaCbI[eHHbIi XJIOPHCTbIM BOJOPpOAOM fo cmaOOKH- 
enoii peaxuun. [Ip npuOaBnenuu sTuoBoro apupa BbiMalan Oenble Hrbl 
xmoprumpata. Tlocne nepekpucTanimsaunH M3 cCMpTa XsOprufqpaT UMed 
T, mm. 230°, [«]?2—259,2° (ataHon, G==055): 

2. Hutpart. K pacrsopy cekypHHuHa B STHIOBOM ac*upe NpMIMBanU M10 
KallIAM STHOBEIM Sup, COMepxKaLlM KOHICHTPHPOBaHHyl0 a30THYIO KMCAOTY. 
O6pasyrourwiicd HHTpaT mocwe NepeKpucTaniusauwH M3 CIMpPTa MEd 
7, mim. 205°, [a]22—312,12° (etanon, C=0,5). 

3. Cyapgart. K pacrpopy cekypHHuHa B STHJOBOM acpupe NpHIMBaIH 
TO Kalam STUIOBbIM Sup, COMep2xKALLHH KOHICHTpHpOBaHH yio CePHY!O KHCJOTY. 
Bpmayaiouuli ocagoK cybpaTa mocne MepekpHcTaM3alNu W3 CNMpTa MMECdI 
me mn. 128°. 

4.T1uxpavr. K coupropomy pacTsopy CeKkypHHuHa NPHAMBaNM CIMPTO- 
BbIi pacTBOp UMKPHHOBOM KUHCJIOTEI. Opamxkepble TIpH3Mbl OOpas0BaBluerocsA 
Mukpata nocse NepeKpHCcTaMsauN M3 CMpTa HMC T. TIT. 218 

5. Tuxpoaouat. K cnmpTopomy pacrBopy CeKypHHMHa MpHMBany 
CHUPTOBbILi PACTBOP MMKPOJOHOBOK KHCJIOTHI. IIpu HempOsOmKHTeMbHOM CTOA- 
HUH OOpasyioTCA OpaH2KeBOrO WBeTa MPH3Mbl MMKpOJOHAaTA, KOTOPBIM moce 
nepeKPUCTaIM3alMu 3 CHMpTa MlaBHTCH MPH 194°, é 

6. X mopaypart. K pactBopy CekypHHHHa B 1,0 x comaHOH KHCHOTEe 
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IIpHMBaIM 0 Kalam pacTBop xsopHoro somoTa B 1,0 mH CoMMHOM KUCAOTE. 
TIpH HeNpoOuKHTeIbHOM CTOAHHH BbINAIH KOPHYHEBATO-3OJIOTHCTHIC HPJIbI 
Te Tie 1 O8z. . ; | 
7.X nopuaatuuar. K pacrsopy cekypHHuHa B O%- HCl lp WJIH-} 
bavi 110 KallisM pacTBop XmopHoH naTHHEt B O%-H HCI. Bemasmul ocaqoK 
NepeKPHCTa JI JIH3 OBbIBAaJIH.} 


ds IIpu cTOAHHM BbIllaIH 30J10-) 
“ THCTbIC HIIbI XJOPMaTHHAaTa 
og “| Ce€KypHHHHa, T. IJ. 2104 
~ 40 8.TlepxaopatT. Kf 
2 CIIMpTOBOMy pacTBOpy CeKy- 

0 Fr ee tee PHHMHa MIpHMBaH M0 Kall- 
128 4 66 7 8 § @ H 2 138 4 <MNAM HACbIILeCHHbIM BO]HBIM} 
pacTBop llepxlopaTa HaTpHaA. 

Puc. 1. Wudpaxpacubli cmekrp MmpomyckaHHa cekypH- Uepe3 HeCKOJIbKO MHHYT 
HHHa (B TuIMlepHue) BbINaaiH KPHCTaJWIbl Wep-} 


xjlopaTa CeKyPHHMHa B Bue | 
le} 
6eubIX HII, KOTOPBIe MOcHe nepeKpHuCTaNNu3aUuU H3 CHupTa ume T. Mt. 208°. | 


OnpezqeneHue PDYHKNHOHATDHDX rpyun 


Onpeyenenua N-MerTHuIbHOli M MeTOKCHIbHOH Trpyum (m0 MeTosy PuoeKa 
uv Bpexepa), a Takxke rHpoKcHsbHO rpynnpt (m0 meTrogzy LlepepuTHHoBa) 
NlOKa3aJiM, YTO OHH B MOJIeKysle CeKyPpHHUHa OTCyTCTBYIOT (°). OTpHiaTembHas | 
peakiua Oplwia nomyyeHa pH KavecTBeEHHOM k 
ompeyesieHuH MeTHIeHAMOKCHrpynnp (c dsopo- 
rJIOWHHOM B CepHOl KucIOTe), TakxKe He OBL 
IIOJIYYeHbI MpOW3BOAHbIe MO KeTorpynue (ceMH- 
KapOa30H, (beHusIrHApasoH, OKcHM) (°). /2000 

Jina onpeyeseHua JaKTOHHOH rpynnbl Obit 
mpoBbeyeH rHyApomH3 cekypuuuua (4). 1 r cexy- 
PHHHHA TOMenlaIM B Kpyraoqonnyio Kon6y na 4000 
50 Ma, upumupanu 15 ma 10%-% KOH B me- 
TaHOle H HarpeBaJIH JO KHNeHHA Ha BOJAHOL 


16001 


4000 
6aHe C OOpaTHDIM XOJIO[MJIbHHKOM B TeyeHHe 
3 4ac. SaTeMMeTaHOs OTTOHAIH MOcyxa, a M0- 
JIYYCHHbI + OCTaTOK, TpecTaBsaioMmuu coboL 
cmMomoo6pasHy1o Maccy, pacTBopamu B 10 ma YO 310 270230 ae 
e Sy) 
Bogpl. PacTBop HeliTpamH30BamH u OOpadaTpi- 
Bal acpupom 3 pasa. Ilocne orronKu scbupa Gpi- PHC. 2. Cmextp mornomenua ce- 
JO MOJYYeHO KPHCTAaIMHYeCKOe BeLIeCTBO xKeJI- KY DASHMA Bry AST patos 


TOrO WBeTa, KOTOPoe NOcNe JByXKpaTHOH NepeKpucranu3salluH MMeO T. TW. 
139—140°. Hurpat sroro BenectBa umes T. m1. 205°. [Ipupeqenupie KOHCTAaHTHI 
XaPaKTepHbl WIA CCKYPHHHHA. OTO JaeT OCHOBaHHe NpeAnosaratTh, YTO KUCMOPOR 
B MOJIeKYyJI€ CCKYPHHHHA HaXOJHTCA B aKTOHHOH rpymne. Hasnune naKTOHHOL 
rpymnbi (5-akTOHa) NOATBEpKMaeTCA TaKKE CHEKTPabHbIM aHAaJIH3OM cekypH- 
HHHa B W.-K. CieKTpe. Kpome 9Toro, CieKTpasibHbIit aHamv3 B U.-K. u y.-. 
oOslacTAxX CIe€KTpa MOKasaJl, YTO B CEKYPHHHHE MMeIOTCA CONpsAKeHHBIC JBOM- 
HbIc CBASH B aPOMATHYECKOM HIM PeTepOlMKMYeCKOM ape, a rpynnpr NH w# 
OH orcytcrsyror (cm. puc. |, 2) *. 


BeecowsHbli Hay4HO-HCCeAOBATeIbCKHH MHCTHTYT Tlocrynu0 
JIeKapCTBeEHHbIX H apOMaTHYeCKHX pacTeHun 23 IIL 1956 


UMTHPOBAHHAS JIATEPATYPA 


1 @nopa CCCP, 14 (1949) 21. Mettep, ananus u OlpeeJieHHe CTpoeHHaA opraHH- 


yeckUx Bemects, 1935. °K. Baysp, Anas oprannueckux coeqnHennit, 1950. 
A. Il. Opexos, Xumua amKaJIOHoB, 2 u3y., 1955. 


* Cnextporpauyecknii ananus nposes 10. H. Wenxep (BHAX®H um. C. OpmkonnKusse) 
34 4TO BbIPAaxKaeM eMy OarosapHOcTD. 7 
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Hokrsaagn Akagemun HayRK CCCP 
1956. Tom 110, Ne 6 


| XHMHA 


| 
JEAMHEHHA MOCTOAHHOLO HW MEPEMEHHOTPO COCTABA B CHCTEME 
| HAANEPEKMCb HATPHA — OKNCb HATPHA 


(II pedcmasaexo akademukom H. H. Yepusesoim 5 XI 1955) 


T. B. POJE u Lr. A. FOJIbAEP 


1 
, 


_ Hagnepexucb natpua (NaOz) cuHTesupopana Bnepspie B 1936 r. MW. A. Ka3ap- 
BCKHM (*). KueiinGepr nu corp. onyOmuKoBaIM pay paGor m0 cuHTesy, aHamHsy 
MarHuTHbIM H3MepenusaM NaOsz (7-4) Hm0 ee peakIHAM B3anMOJelCTBHA C HHT- 
\TaMH B 2KUKOM amMuake (°,*). Pay apropos (,’,*) mpHmucprBaiwT HaymepeKHCu 
ITpHA KyOMYeCKyIO CTPyKTYpy THMa xsOpucTOrO HaTpuA, OHAKO MO3Hee 
) MCTOJOM PeHTTeHOCbeEMKH MOHOKPHCTaJa HalifeHO, 4TO Ip KOMHAaTHOI 
mmepatype. NaO, umeer HeynopsyoueHHyto CTpyKTypy THMa MMputa c napa- 
TPOM, yCTaHOBJIeHHbIM I’. C. )KqaHospm u 3. B. 3BonKoBoi (§) a=5,44 A. 
|B 1953 r. oqHuM u3 Hac (!°) 6blm0 ycraHoBmeHo Hanu4yue y NaOe _Byx HH3- 
TEMIMCPaTYPHBIX MOJMMOPHbIX MOAupUKaLHH Cc Tepexoqjamu upH —80 u 
43°. B Tom xe rogy BbIIIH padotnr (°, 1, #2), no_TBep»xKLaIoNHe Ha aHHBIe 
YYTHMH MeTOjamMu. KapTepom u Temnuetonom (*) ycraHopeHo, uTo NaQO,, 
mecTByrollad Mexy —80 u —43°, umeeT CTpyKTypy IlMpHTa c MapameTpom 
= 5,46 A, a NaO,, cymectByroulaa HuxKe —80°, uMeeT CTPyKTYpy MapkKa3uTa 
dapametpamu a = 4,26 A, b=5,54 A u c=3,44A. IIputemnepatype —80° 
_ 6B. Hetiquur u V1. A. Kasapnoscxuii (1°) namimu MakCHMyM Ha KpHBOM 3aBH- 
MOCTH MA@rHHTHOH BOCIIPHHYMUHBOCTH OT TemMepaTypbl. M3mepenpr Terms0em- 
eTH (14) u sHTponua (2%) NaQOsz. 


IKCHTeCPHYMeCHTANbBHAA YACTH 


Hamu mpopeyeHo du3suKO-xXuMHYeCKOe HCCIeEOBaHHe (XHMHYeCKHH, TepMH- 
CKHH WM PCHTTeCHOBCKHHM aHaH3bl; KPHBbIe COCTaB — TemMIlepaTypa, NouyyeH- 
Ie IlyTeCM HelIpepbIBHOrO ONpefeseHuA NOTepH BecCa Ha TepMOBeCax, HM MOJHTEP- 
1 Pa3JIOMeHUA) MepeKHCH MH HafMepeKUCH HATPUA MH Jana MarpaMMa COcTaB — 
MilepaTypa cuctempi NaO, — NaeO. Mertoyp ucceqoBaHHad OMMCaHbl B Mpesbl- 
mux cTaTpax (15,16). B mpomecce paOoTbl HaBeCKH ObIIM TULATeIbHO H30JIH- 
BAHbI OT BIIMAHHUA BMarH HU CO, Bosyxa. 

Hamu uccneqopanuch j[Ba MpelapaTa HajepeKHCH HaTpHA cCeyroulux 
CTABOB: 


Ne NaOs, % NazOs, % Cymma NaOH u Na2COs, % 
1 76,00 24,99 4,09 
2 85,62 12,88 1,50 


Tak Kak Me€pe€kHCb HaTPUA ABAACTCA MPOAYKTOM PasJIOKeHHA HajMepeKucn, 
IIPHMeCb €e HE BJIMACT Ha BU WOyuaemblx TepMorpaMM. Ha peuTreHorpaMMax 
OHX HCXOJHBIX UpenepaTow HaOsmoxanuch wuHHH Kak NaOe, Tax u Na2Os2. 
CUeTHI COCTABOB MPHBOMMbIX Jaslee IPOMEXKYTOYHHIX MPOAYKTOB pasJOKeHHA 
» cocrapa NaeOz) mepecunTaHbl H OTHeCeHbI K UnCTOH NaOz. 

Ha puc. 1 mpuBefennt 3anucanHad B cocyquKe CrelaHopa TepMorpamMma 
-W TlouuTepMa passoxeHua (2) mupenapata Ne 1, a Ha pwc. 2—TO xe JIA 
enapata 2. 

Ha ocu aOcuncc Avid O6CHX KPUBbIX HAHECeCHO BPeMA, a Ha OCH OPMHAT JIA 
)MOrpaMM — pa3HOCTb TemMepaTyp MexAy OOpasyom u 9stTanoHom (MgO), 
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a JIA TOJMTepM pasiOxKeHHA — 4YHCIO MMMAMTpOB KuCNOpoOga (H.T. 1.) 
BBIJ[eJIMBLUErOCA H3 HaBeCKH 3a J\aHHbIli MpOMexyTOK BpeMeHH. | 

Ha Tepmorpamme puc. 1, / HaOmoqaioTcs culeqyrouyue acppekTe!: OKONO 120 
wauMHaeTca SHJOTepMuYecKHi addbekT, oTBeyaloNM pasnoxenuIo NaOsz c 0G 


Bodenubuutca kucopoo 


Epema 6 munymax 


Puc. 1. Tepmorpamma (/) H nowHTepma pa3moxeHua (2) Han- 
llepeKucH HaTpHa (mpemapara 1) 


pa3sOBaHHeM HEelpepbIBHOrO PAa TBEPAbIX PaCTBOPOB AO MpeyembHOrO CocTaBs 
OTBeYaIOMlero MOeKYyIApHOH copmywie Nae2O3,49. OOpasoBpanHe TBeEpAbIX pa 
TBOPOB TOTBEpxKaeTCH HEMPePbIBHbIM XOJOM TOMHTepMbI paslOxwKeHHA 
yka3aHHoro cocTaBa Ha yuacTKe @ 


(KpHBaa 2) B OOacTH JaHHoro adex7 


PenTreHospckHe H3MepeHHA ipenapata Ne 2 Pentrenorpaduyeckoe yccleOBaH 
B HCXOJHOM COCTOAHHH HW mocJe Harpepa 


Ta6auna 1 


£ lipenapata Jo H Toce HarpeBa ero) 
ero pH 138 
cocyyuKe Crenanopa B TeyeHve 26 ue 
SS a a ° 4 
eet yo terest Bee npu 138°, T. e. B OOacTH JaHHblx TB 
Ae Paseocte [\bIX paCTBOPOB, OOHapyxHIO HeOO 


WOH CABAr HHTep*epeHIHOHHbIX JIMHi 
foes eee SS eal, (cm. TaOm. 1), no_TBepxaiomun fF 

3YJIbTaTbI TOJIMTepMHYeCKOrO aHaJH 

Kak BHAHO 43 TaOmHIbI, HadsO1ae;r’ 
3,0739 30636 0,0103| 0,33 YMeHbINeHHE NapaMeTpOB sAYeHKH, K 
2,7670 27509 0,0111 | 0,40 TOPOE€ COOTBETCTBYeT TBEPAbIM PacTH 
2,5689 2,5571 | 0,0118) 0,46 = pam «Hegqocrauuy, YTO Kak pas HW HMG 
1.9564 1,9406 0,0158| 0,84 MeCTONB Ha 
1,8214 1,8054 | 0,0157] 0,86 AAO e SE ae 
1, 6613 1.6475 | 0,0138| 0,83 Haunnaa or 250° (puc. 1) na Tepm 
41,5976 meee: De oie rpammMe HaOsofaetTca GONbWONM SHOTE 
4,2701 1298! 0, 14 5 Muye iy iy 
0607 10470 070137 | 1°29 YeECKHH SdPPeKT, OTBEUAIONLNH pas 


TBeporo pacTBopa Jo cocTaBa HepekucH HaTpHsA NaeOe. Ha nonutrepme pa3s0x% 
HHA HaOmoaeTCA MOUTH BEPTHKAaJIbHbIM yYaCTOK O—6, yKasbIBaIOWWHH Ha OY) 
HOe BbIJeyIeHHe KHCTOpoya B OOacTH sTOrO 9dppekTa. XumuyecKkHe anasit} 
upenapatos, mporperbix jo 320°, T. e. WO TeMNepaTypbl, WexKamelH nocne sTG 
adpektTa, NOATBep»xaloT, YTO MpOAyKTOM pasJOxwKenHA aABsAeTCA Na.Oz. | 
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PeHTrenOorpaMMax MOpowkKoB ucuesnn HHHH NaO, mM ocTamHch TOMBKO NHMHHU 
Na2Oz. ; 

Tlocne 380°HauuHaetca MeyneHHoe BbIJeNeHHe KuCNOpoyqa us NasOe2 (yya- 
€TOK 2—0O Ha KpHBol 2). Buijenenne sto 3aMeTHHM TepMHYeCKHM addeKTOM 
He compoBoxjaetca, Ooo 460° (rouxad Ha KpuBoli 2) naOmopaerca yBeinye- 
HMC CKOPOCTH BbIJeCIeCHHA KHCMOPOa, H, HAYHHAA OT 9TOTi TeEMIepaTypbl, OKHCb 
HaTpUA, OOpasyiomlanica B pesybTaTe pasmomKeHUA NlepeKHCH, yxe pearupyer, 
Kak STO YCTaHOBJ€HO HaMH, CO CTeKJIOM NMpeKcoBoro cocyyja. Ha Tepmorpamme 
MOCIeAHeMy poleccy CcoorsetctByer HeOombWUOL SK3OTEPpMHYeECKHH addekT 


mpu 460—510° (ysacrox 2—d0). Hpu 510° na TEpMOrpaMMe HaGmroOMaeTCA OOVIb- 
Wow sHfoTepmuyeckuli addbexr 


TaBJIeHHA HepasO*KUBUIeLICA 
Na2Oz, Mexay 510 nu 545° ma 
npoyomwmKaerca aJibHelee 
‘pasioxwkennve nNepekucu, mpo- 
TeKaloulee KE B paciaBwyen- 
HOM COCTOSHHH (yyacToKe—ac 
‘Ha kpupow 2). IIpn 545— 


US) 
560° Ha tTepmorpamme uaOm0- & 
‘(aeTca SHAOTepMHYeCKHH 9p- S 
qbekT, a Ha TlOHTepMe pas30- md 
‘KeCHHA — BTOpOe HHTeHCHBHOe > 
BbIjeweHHe ra3a (yyacToK o%— 3 30 
3), WoKasbiBarollee, UTO aexT § 
‘9TOT OTBeYaeT pa3sOxKeHHIO & 
pactiiapa c Bbitemenuem Bcero & @ 
AKTMBHOrO KHcOposa HU OOpa- 
30BaHHeM TBepfOl OKHCH Ha- 10 
Tpua. 


IlocneqHuh addext mepe- 0 
XOJHT HEMOCpeJCTBeHHO B OOJIb- 
On 9K30TEPMHUeCKHH acpdbeKT Puc. 2. Tepmorpamma (/) u nomuTepMa pa3vioxKeHHs 
pH 560—585°, orseuaromnit, (2) HajmepekucH HaTpHaA (Mpenapata 2) 
Kak 9TO YCTaHOBJICHO HaMH ,B3a- 
MMOJeHCTBHIO OOpasoBaBleHCA OKHCH HaTpHA CO CTeKJIOM Cocyya. AHaOrMuHblii 
addekT Ha6mofasicA HAMM IpH ucceqoBaHHH Mepexucu surua (15,16). Hannune 
aHaJOrwyHoro scpekTa Mp 3anucH TepMorpaMM B CTakaHUWKaXx H3 HepKaBelo- 
mel cTamH moKa3ai0, 4TO OOpasyromlasca Na2O, B ormuyne or LizO (15,16), 
pearupyer H€ TOJIbKO CO CTEKJIOM, HO H C HepxKaBelollle CTaJIbiO, H TObKO IpH- 
M€HCHHe CTaKaHYHKOB M3 MeTaJIJIMYeECKOrO HHKeIA JlaslIO BO3MOXKHOCTb u36e- 
KATb YKASAHHOFO B3AMMO/eliCTBUA H IKZOTEPMHYECKOrO atdpekTa Ha TepMorpamM- 
Max. 
_ Ha tTepmorpamme mpenapata Ne 2 (cm. puc. 2) HaOmoqaeTca JONOMHUTEbHbI 
2K3OTepMHYeCKHH adcdekT pH 85—95°, oTBeyalONMH yKpyNHeHHIO KPUCTamOB 
HajepekucH, Kak 9TO NOKa3aJla PeHTTeHOrpamMMa IipellapaTa HajlnepeKucn 
Ne 2, mporpeToro B TeyeHne 2 uac. mpH 100°. Ha Het uMenucb pasppiBbI CMOUI- 
HOCTH HHTepdepeHUMOHHbIX JIMHHH. OTO O3HAYAeT, YTO SK3OTEPMHYECKHH 3¢p- 
pext mpu 85—95° orpeyan yKpynHeHuio KpucTanmoB NaQOse. 
8B ocTambHOM TepMOrpaMMBbI HM TOJIMTepMbI passoxwKeHHA MpenapatoB NeNe | 
a 2 nourM useHTH4HEI. HexoTopoe pasmmuve HaOmofaeTca ene B TOM, YTO SH]O- 
repMHYeCKHH 9pPeKT pasIO%KeHUA OCTABIIEPOCH PacaBa, HAYHHAIOMMCA 3]eCb 
apu 547°, Kak Obl BKJIMHMBaeTCA B OOJIbUIOH 9K3OTepMHYECKHH a:ppeKT B3aHMO- 
(CHCTBHA. 
- Tlonurepmuyeckue KpHBble NOTepH Beca B 3aBHCHMOCTH OT TeMMepaTypbl 
JOITBEPAMIH pesyJIbTaTbl, NOYYCHHBIE MeTOAOM AUuddepenuManbHOrO TepMi- 
FeCKOrO HM PeHTTeHOBCKOrO aHaJI3OB. 
Ila onpefenmeHua uarpaMM cocraB — Temulepatypa ia cuctempr NaOz— 
Na2O naspecku mpenapatop NaO, HarpeBasMcb B cocyfuKax CrenaHoBa JO 
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Apema G munymax 


pasIMYHBIX TeMMepatTyp B Mpeyemax or 150 Ao 565° c NapaebHOK 3allCbIO 
TepMOrpaMM HM OJHTepM passOKeHHA; MOce SsTOrO eMaICH aHaJIH3 NOY ICH- | 
HbIX IIPOAYKTOB Ha AKTMBHbIli KHCOPOA, a [IA HEKOTOPbIX H3 HHX CHMMAJIMCb) 
PeHTTeHOrpaMMBI. 

Jluarpamma coctas — Temlepatypa quia cuctemp1 NaO.—Na,O mpupBeyena) 
Ha plc. 3. Ona He ABHETCH PABHOBECHOM H COOTBETCTBYeT CKOPOCTH HarpeBa- 
Hua 5,5—6°/MuH. 

Ha juarpamme Ha 3auITpHXOBaHHOM yyacTKe a—6 Mexyy 100 u 250° HaOuo-, 

JlaeTCA HEMPePbIBHbI PAM TBEPAbIX pac-} 

Nay0, Na, 0s 60 Na), Nab = pBOPOB C_ TIpe/esIbHbIM cocTaBoM, | 

5H & 995° OTBCYAIOIMM MOJIeKyIApHOU copmyue} 
Na2O3,¢). IIpu 250° Hacrynaer MHTCH-- 
CHBHOC pasJIOKEHHE NpeebHOrO TBEP-} 
yoro pacTrpopa jo coctapa NaezOre.) 


IlocmeqHasd Cc NOBbINeHHeM Temiepaty-- 
Pbl HAYHHaCT HE3HAYHTEJIbHO passaratb-} 
CA Cle B TBEPOM COCTOAHHH (y4acToK< 
30° e@—O—e). IIpu 510° nepasnoxuBmias-} 
CA NepeKHCb HaTPpHA WwaBuTca, pH-! 
YeM €€ MEJJICHHOE pas ORKeHHE MpOOs- 
>KaeTCA WH B KHIKOM COCTOAHHH JO 545° 
(yaactok e—oc). IIpH nmocneqHen Tem! 
nepatype HaOmoqaeTcA OypHoe pa3so- 
XKeHHe OCTATKOB XKHAKOW MepeKucH Cc 
oOpas0BaHHeM TBeEPOH OKHCH HaTpHA.|| 
Mexyy 510 u 545° Ha jHarpamMe Ha 
XOJIMTCH TeTeporeHHad OONAaCTh V3 pac- 
muaBa MepeKHCH HaTpHaA Mu TBEpIOl 
OKHCH HaTpHsA. 
B utore u3yuenua cuctempr NaOs— 
| NazO ycTaHoOBJIeHO CyHIeCTBOBaHHe Cie 

eee Sand! EEE 
G0 “WSR 2 28.5256 20 NG 12 100 


500 


400 


300 - 


JLVIOULMX (a3 NOCTOAHHOPO COCTAaBa: Tpe} 
Amomob kucnopota Ha 2 .amoma Na mony kanal NaOz z TEMP Sty Ea 
nepexoja npH —80°, u —43°; Na2O2a! 

Puc. 3. J[uarpamma coctaB — Temmepatypa NasO a 
(ckopocTb HarpeBanua 5,5—6°/Mun.) cHcTe- a2O, a TakxKe OJHOH (asbl Tepemen 
mbt NaO,—Na,O Horo cocTaBa B Hpefqenax oT NazO 
NO NavOs,e9 C pemeTKOH HayqmepeKuci 
HaTpHxA. OOpasopanua coequHeHHa coctaBa NaeOs B HalllMxX yCJIOBUAX H 

YCTAHOBJICHO. 


Uucturyr o6mel Hw HeopranMueckol Xumu Ilocrynuo | 


um. H. C. KypHaxopa 28 X 1955 
Axajlemuu Hayk CCCP 
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Aokuayn Akanemun nayr: CCEP 
1956. Tom 110, Ne 6 


XHMHf 


M. HW. ®APBEPOB 


ABOMCTBEHHAA PEAKIIMOHHASA CIOCOBHOCTb 
M1PH B3AMMOAEMCTBHH OJIE®HHOB C AJIBMETHAAMH 


(IIpedcmasaeno axademuxom H. H. Hasaposoim 5 V 1956 ) 


_ Oneunbl Jlerko BcTynaioT B peakuMIo Cc dbopMasEyerntom, a HeEKOTOPBIe 
MC alleTaIbAerHqoM H APYrHMU aJibleruqaMu B BOAHOM cpefe B NpHCyTCTBHH 
Kuc0TbI (*). [Ip usyyenuu Hamu 9THX peakMii Ha pase OObeKTOR OKa3asIOcb, 
4To oOpa3yeTca Ba pala MpoxyKTos. OcHoBHne MPOAYKTbI STHX peaKIHH — 
WMOJIbI UH, PaBHbIM OOpa3OM, MPOLYKTbI JasbHefMero B3aHMOselicTBUs [HOJOB 
C aIbAeCrHAOM: UNKJIMYECKHE alleTasH-asKUIAMOKCaHbI-!,3. Tak, npH B3anmoyelt- 
cTBHM Mponmuiena C opMaspzeruyom (cxema 1) ocHoBHol npoxyKT peaKuHH 


H20 
CH,CH=CH,+CH,O ——>— CHyCH—CH,-CH, (1) 


ee OH OH 


CH,=CH—CH,CH,OH (Il) 


CH,0 


MeCTaHONHS 


| 
' {e) 

= | | (11) 
| 


€H;CH—CH,—CH, 
O—CH,—O 
CHOH iE co 
Le 
Fas Camis H,C CH, 
(iv) lel —>- _ | (V) 
| ELCaCH, H,C CH, 
| SA WY 
O ) 


Cxema | 


apeycrapseT codow 4-merujuoKcan-1,3 (II), Hapaqy c HeKOTOppbIM KOmNYe- 
cTBOM OyTaHyHoa-1,3 (1). Jpyrok# pay mpoxyKToB peakuui cocraBasiorT 
HEHACHIINCHHbIe CIMPTbI H, rlaBHbIM OOpa30M, MpOyKTbI UX Jambuemuero B38aH- 
MOJCHCTBHA C aJIberHOM: WHKJIHYeCKHe CHHPTbI, NPOH3BOHbIe OKCH-TeTparn- 
jponupana. IIpu BsanmMojelticTBHH ponuiena c dopMasbyqeruzom, KpomMe 
3bILIe yKaA3AHHbIX MPOYKTOB, OOHAPYy2XKUHBAeTCA B OYCHH HEOOJIbIIMX KOJIM4YeECTBAX 
1iNHI-KapOunon (III) w B AOBONbHO 3HaUHTeJIbHBIX KONMUeCTBaXx 4-OKCHTeTpa- 
““yponupan (IV). Crpyxtypa (IV) qokaspipaeTca OKMCIeHHeM B TeTparHypo- 
/-TIMpOH H pAROM pyrux peakunHn (7). 

AuaJIOrH4HbIM O6pa30M B3aHMOjleHCTBYIOT HW pyre onepuubl. Tak, pH B3a- 
{MOJ\eHcTBHH OyTeHa-2 c opMaJIbyerHqoM B KavecTBe OCHOBHOrO IIpO,yKTa 
yeaKUHH TOWyuaetca 4,0-yumMeTumpuoKcaH-1,3 (VI), Hapagzy c onpeyeneHHbIM 
<OJMMUeCTBOM 3-MeTHsI-4-OKCHTeTparuyponupaHom (VII). I]pu B3aumojyelictBuu 
{Z00yTHNeHa C alleTaJIberHfOM, Hapsyly C OCHOBHBIM Mpo,yKTom 2,4,4,6-Terpa- 
neTHIHOKCaHOM-1,3 (VIII), o6pasyetca HeKoTopoe KosHuecTBO 2,4,6-TpuMe- 
‘wul-4-oKcuTeTparugponupana (IX). — , 

IIpu ssanmojelictauu us00yTHieHa Cc OpMasbyerHyqoM OOpasyeTca JIMWb 
MH PA, MpOLYKTOB, MPOMSBOAHBIX [MOsa-3-meTHIOyTanANoa-1,3 (X). OcHos- 
(OH MpOMyKT peakKUHH, Hapsyly C HEKOTOPHIM KOMMYeCTBOM (X), MpeycTaBsaer 
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4,4-yumerusquoKxcan-1,3 (XI). Kpome Toro B MpostykTax peakuHH OOHapyxXH > 
BaeTCA HEKOTOPOe KOJIMUECTBO WMKJHYeECKOrO CIIMpTa C JHOKCAHOBbIM KOJIbILOM' 


CHOH 
| LEX 
Oa aac abe eee 
O—CH,—O HoGy SCH, 
E SH 
(V1) O" Fs 


(vID (VID 
Cxema 2 


(4,4-quMeTu-5-okcumetTu-5-qnoKcaH-1,3 (XII)). Crpyxtypa (XII) joKaspi~ 
BaeTCA, NOMHMO Tipoyero, TEM, YTO IPH MeTaHOJIH3e OH TIpeBpallaeTca B ita | 
(2-oKCHMeTHJI-3-MeTHJI- 6yTaHHO.I- 1,3 (XIV)) (cxema 3). 


CH, @nk Grek 
CH,O | 
CH;—-C=CH,+CH, 9 22. cHy—C—cH,—CH, —>- CHy—-C— Ce Cis 
OH be a? o—cH,-o {X) 
aoe z 
Gat H,C CH,—OH Hc CH OH 
| +2CH,O Me TAHOAN 3 
CH,—-C=CH—CH,OH ——>— ne es lah cod ce 
(Xm O-CH;-O OH OH 
(XW) (XIV) 
Cxema 3 


MexanusM o6pa30BaHust B peakIMAX BSAaMMOJeliCTBUA ONePHHOB C (pOpMadb 
ACTHOM ABYX PAOB IPOyKTOB BO3MOKHO OCObACHUTb, UCXOMA U3 MpeAcTaBe 
HHM, BbIBHHyTEIX A. H. Hecmesnosym u M. VM. Ka6auunk (?) 0 npwunnax 
WBOHCTBEHHOH peaKUHOHHO! cnocoOnocTu. PaccMOTpeHHble Ose@HHbI XapakTe 
PHSYIOTCA HaJIMYHeM, o-CONPAKECHHA, UTO TIPHaeT HM CMOCOOHOCTL JBOUCTBEH4 
Horo pearHpoBaHna 0 cBa3aM 1,2 u 1,4. Jina npHumMepa paccMOTPpHM MeXaHH3m 


ae peakUMH JIA Cy4adt B38aMMOselicTBuA Nponusena c copMasbyernzow 
cxema 4), 


= ol et 
CH= Oar hits H,COH 
(a) 


CH CH CH —CH, 
i 8 2 1 oe Ww | | (1) 
H—CH,-CH=CH,+ H,COH+0OH' OH i OH 


x= 
oO 


—CH—CH,CH, 
O—CH,—O 


Lae 
CH,=CH—CH,—CH,OH+H,0 


CHOH se x (il) 
a -H,0 ao 
IV) The CH = othe in ea ae ce ine 
e HC CH, | 
Si 


OH OH OH 


(ID | 


O 


Cxema 4 


CorsiacHO IWMPOKO TIPHHATBIM B HAaCTOMIMee BPeMA TIpeACTAaBJeHHAM O Mexa- 
HHSME KHCJIOTHOPO KaTaJIH3a POJIb KHCJIOTbI CBOAMTCA K OOpasoBaHnio NpOMexky- 
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ToyHOrTO KapOoHHH-HoHa. B aHHOM cylyyae KHCIOTA JOCTABJIAeT MpOTOH JK 
oO6pa30BaHus KapOoHuii-MoHa 43 cbopMasbAeruya (a). B OCHOBHOM pearHpoBaHi 
mpoucxoyuT mo cpa3am 1,2: cbopMambyerHfHbI KapOoHHi-von (a) mpucoey 
HAeTCA K yrsueposqHOMy aTomy 1; Ha BTOpOM aTOMe yrslepoOfa BOSHHKaeT MOI 
XKHT@IbHbIG =KapOOHHeBbIii PeaKIMOHHBbIi WeHTP, KOTOPbIii, B3aHMOJeHCTB) 
C BOMOH MpHCcOeqMHAeCT TH]POKCHJIbHbIM MOH (C OCBOOO*KJeHHeM TIpOTOHE 
B pesyuprate | ,2 npucoequHenua oOpasyetca Oytanyuon-1,3 (*). BoBropom ca 
yae mpHcoequHeHHe KapOouHl-uoHa (a) K aToMy yruepoga | compoBoxjaers 
MepeHeCeHHeM Pe€aKIMOHHOrPO WeHTpa K YeTBEPTOMY aTOMY; BOJOPOAHbI aTOM 
IPH 3TOM IPOTOHH3HpyeTCaA H OTICMJIACTCA B BHC MOJIEKYJIbI BOJbI. OTO BIS! 
BaeT Ppa3pbIB He TOMbKO 1,2, HO HW 3,4 CBA38eH H YCTAaHOBJIEHHe HOBO T-CBAX 
2—3. Takoli cnoco6 pearHpoBaHuaA NPHBOAUT K NOJYIeHHIO aJJIMIKapOHHO. 
(III). O6pasopanue (III) B pesyabrate B3aNMO,eHCTBHA ponMena Cc CPopMad 
JIerufoM onmMcaHo B wHuTepatype (4). O6pasoBaBmuica OyTanyuon (1) uw anmH. 
KapOunon (III) B3aumojelicTByroT jlamee c (bopMasibyerHqOM B KHCJION cpex 
pu 3Tom (I) mpeppanaetca B MeTusqHoKcaH (II), a (III) qaer nentantTpuo, 
KOTOPbIM JIerKO TepAeT BONY C 3aMbIKAHHEM IICCTHYJICEHHOTO KOJIbIa, OOpasy 
oKcuTetTparnuyponupan (IV). Hamu Obiio panee MOKa3aHO, YTO Ip B3aHMoOTe: 
cTBHH (III) c dopmMambyernfqom B KHCJIOH cpeye merko oOpasyetca (IV) (: 
CopepwieHHO aHaJIOrHYHO MpOTeKaloT IIpeBpallleHHA, YKa3bIBAeMble CXeMOH © 

B csryyae B3awMoyelcTBuA H3806yTHIeHa C (bOpMasIbyerHyqoM MpakTuyeci 
MPOHCXOAUT TOMbKO | ,2-mpucoeyquHeHue (BCeEACTBHeE, OYCBHAHO, 3HaUHTeIbE 
‘OoubIUeH CKOPOCTH STON peakIMH B JaHHOM cylyyae). [Ip stom oOpasyerca Tor 
KO 3-mMeTHIOyTaHAHo-1,3 (X) H MposyKTHI ero npeBpamenua (cxema 3). JlerKa 
OTWeENIeHHe THAPOKCHIbHOK pynubl y TpeTHaHOrO yrsepoxHOoroO aTOMa 3TC 
{MONA NPHBOMT K OOpasoBaHHiO HeHAaCbIIMeHHOrO cmupTa 3-MeTHJI-OyTeH-2-o01) 
(XIII). Oror cnupr upuw B3anmoyelicrBuu c tbopMabyerHyqomM He cnoco6en Ja 
MpOH3BOAHOrO OKCHTeTParupomMpana U OOpasyeT «{HOKCAHOBbIM» CHHPT Od 


QKCHeEPHYMCHTANbDHAA WACTh 


BsaMMojelcTBue Ose:HHOB C aJIbyerHfaMM OCYMIECTBIAIOCb B aBTOKJIA 
WK NaO6opaTOpHOH MeTaJJIMYeCKOH KOJIOHHE MepHoyMyecKoro jelicTBuA. Pea} 
WMA MpOBOAHacb C BOMHBIMH pacTBOpamH copMasbyeruya (opmMamuHom) 
alleTaIberua B MPHCYTCTBHH CepHOH KHCJOTHI; KOHUCHTPalHA KHCJIOTHI B P 
cTBope cocTaBusasa 1—5%. TemnepaTypa peaxuun 85—115°; yaBnenne u3 
HANOCb B Ipeyemax 40—50 arm. Jia nponunena u 8—14 arm. ja OyruneHo! 

BbIXOAbI OTCbHbIX MPOYKTOB, HX KOHCTaHTbI HM aHaJIv3bl TMPHBORATS 
B* TaOs sel: ‘ 

[nia Bcex rujpoKcuscogqepxamux mupoxyKtos (IV, VII, IX, XII, XP 
OMpeeANOCh COMepKAHHE PUPOKCHJIbHBIX PpylM Kak MeTOJOM (praMpoBaHH} 
Tak H 10 Uyraepy — Ilepepurunopy (qa TpeTuuHblx ru{pOKCHAbHBIX Ppynn 
Bo pcex clyyaix HalieHHbIe 3HaYeHHA OW3KO COOTBETCTBYIOT BbIUHCJICHHbI 
J\ia ujeuTupukanuu asmKusyMoKcanos-! ,3 (1, Wise ise ah) i pCHAE an 
MX METAHOJIM3 B COOTBETCTBYIOMIHE JMOJIbI B IPHCyTCTBHA HeOOMbIIOrO KOH 
CTBa cepHoH kKuCuoTHI. J]ia HAeHTHpUKAaLHN MpoMsBOHDIX OKCHTeTparHyp| 
nupana (IV, VII) ux oxucnsanm B NpoMsBoO_HBIe Terparuppo-y-Hpona (Ae 


ApocuaBcKnlt TexHosorMuecKult MNCTHTYT Tlocrynuso 
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PHSHYECKAA XHMHA 
A. A. HCHPHKSH u A. B. KHCEJIEB 


MAKCHMYMDI TEMJIOT AJCOPBLLMH MPM 3ABEPLUEHUM 
KATIMJIJIAPHOH KOHJEHCALHH NAPOB 


(IIpedcmaeaeno akademuxom M. M. Ty6ununoim 24 I 1956 ) 


| B pany aqcopOeHToB OfMHaKOBOM XUMUYeCKOLI TIPHPOf[bl, HO PasHbIX CTPyK- 
SYPHBIX TuNMoB (1) Mepexoy oT HeNOpHCTEIX aycopOeHTOB K IIMpOKOMOpHcTHIM 
i TOHKONOPHCTbIM IPH aqcopOUHH NapoOB BHISbIBAeCT PA HOBLIX ABeHUM. B mn- 
)OKHX MOpax M€PBUYHbIM ajCOpOWMOHHbI Mporecc — o6pasoBaHHe MOHOCWON 
i Mepexog K OOpas0BaHHlo MOMMMOJeKYJIAPHOrO cwIOM — CXOeH c MpoLeccom, 
(POTeKalOLHM Ha NOBEPXHOCTH HEMOPHCTHIX acopOeHTOB TOi xe XUMMYeCKOH 
(pHpojpl. OTO OOHAPy2KeHO B Halle nadopaTopuu pH axcop6uun Ha KBaplle 
| KBapWeBOM CTeKJIe H Ha PxAe CHMKareseH NapoB MeTanosa (?,%), azota (4), 
ryTana (°) u Apyrux yrueBogopogos (°). B atolt o6acTu 3aBuCuMOcTb Tuccpepex- 
HaNbHOK TeMOTbI alCOPpOUHH OT 3aNOHCHHA MOBepXHOCTH YKasaHHbIxX acop- 
€HTOB BbIPaKaeTCA TAKKE CXOJHbIM OOpasom. Ho B oOacTH GONbIUHX 3anlouHe- 
(MM HaCTyMaeT peskoe pasJIMUNe 3a CCT HaAJIOMKeHUA Ha MepBHyHbIM aqcopomn- 
HHI MpOWeCc KalMWIIAPHOH KOHJeHCaLHM WapoB B WIMPOKHX NMopax CMJIMKa- 
eneH. JlanbHeiiee cyxxKeHHe NMOp BseveT 3a CO6OI0, BO-MepBbIX, HCKaxKeHHe 
SOTEPM afCOpOuHH B HadabHOH OONaCTH 3a C¥eT pocTa agcopOuMOHHOrO No- 
CHlHaJla B TOHKMX Nopax Uy, BO-BTOPbIX, COKpalljeHHe OObeMa KaMHJIJIAPHO-KOH- 
eHCHPYeMOH 2XHAKOCTH 3a CYeT yMeHbIeEHHA OOnIero O6beMa Hop. B cBx3H C uB- 
OXKCHHBIM IIPCJCTABJIAeCT MHTepec HeMOCpeACTBeHHOe KaJIOPHMeTpHyeCKOe HC- 
JeOBaHve 3aBHCHMOCTH LudepeHUMaMbHbIX TeNMOT aCOpOUHA Mapos OT BesH- 
WHbI aCOpOlWH Ha MOpHCTHIxX aycopOeHTax pa3HOli CTPyKTYpbI B Upeenax 
T Hauala 3aNOHCHHA BIVIOTh JO MOMHOrO HacbINeHua. 

B HacTosmel padoTe uccleqOBaHa 3aBMCUMOCTb udpepeHUuasbHOK TeNNOTHI 
PcoOWMH MapoOB H-renTaHa JO HacbINeHHA JA CHIMKaresel BTOporo u TpeTb- 
rO CTPyKTypHoro THNOB — UWIMpOKO- H TOHKOMOpucToro. B kayecTBe WIMpoKo- 
jopucToro oOpasita Obl B3AT CHMKaresmb KCK, Omu3kHH KO BTOpoMy OOpasily 
TaJIOHHOrO pxAya cHMKareseH (”), a B KaYeCTBe TOHKOMOpHCTOrO — BOCbMOli 
Opasel, sToro paya. Jlna u3smMepeHua TenmOT aqcopOuNH MpHMeHacaA caMmo- 
(MIyYUIWH KaJIOpHMeTp C MOCTOAHHbIM Temmo0OMeHOM (8), AA V3mMepeHHa 
eIHYHH acopOuun — ycTaHOBKa C KalHJiIApHOM MUKpOOlopeTKOH, mpej- 
TaBIAIOWad YCOBePIIeCHCTBOBaHHbIM BapHaHT ycTaHOBKH (°®). CusuKaresn oT- 
‘AUMBaIHCb pH 200°, kamopuHMeTpuyueckHe U3MepeHHA MPpOH3BOANINCh pH 20°. 

Ha puc. | mpegcTaBjeHbl NOyYeHHbIe H30TepMbI ajicopOuHMu, a Ha puc. 2 
f 3 — COOTBETCTBYIOUIMe KPHBbIC 3aBHCHMOCTH \udPpepeHWHaJIbHOH TeIVJIOTHI 
JicopOuHu OT afcopO“poBaHHoro kKomHuecTBa. B cayayae mwMpoKonopucToro 
Opasila H380TepMa ajcOpOuH HadHHaeTCA BeCbMa OTJIOPO, CHJIbHO NOAHHMAeTCA 
 OOWIHpHOH OOnacTH rucTepe3Hca, Mocse wero pocT ajcopOuHu pesKO 3ame]- 
ACTCA, 3ATCM, HE3HAUMTCIbHO NOMHUMAACh, H30TepMa jOcTuraeT OObeMHOrO 
ACbILIGHHA (OTHOCHTeMbHOe JaBseHHe mMapoB p/ps=1). B cayyae TOHKONO- 
“cToro o6pa3lla W30TepMa ajcOpOWHH KpyTO NOAHMMaeTCA, Nocme yero pocT 
copOuHH pe3KO 3aMejiaeTCA, HM Jamee, B WHpoKOM HuTepBase p/p;, HabmO- 
aeTCA JIMUIb OYCHb CaObIii MODEM H3OTEPMbI BIVIOTb JO p/ps=1. TecopOunou- 
ple TOUKH COBMAaaloT C aCOPpOUMOHHbIMH NIOYUTH Besse, THCTepe3HC HeBEJIHK. 

Kpusaa yuddbepenuvambHol TenmoTb! aqcopOuMH AA WHpOKOMOpucToro 
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odpasua (puc. 2) BHaYase ObIcTpo MafaeT, 3aTeM Ce MaWeHHe SAMCNIACTCH, pitas 
yee, BOJIH3H 3aBePLICHHA MIOTHOrO MOHOCIOA MPOWCXOAMT HeEOOJIbIIOe CTYNeHE 
oOpa3Hoe Maylene KPHBOM, Mocsle yero B LIMPpOKOM HHTepBaue (o6acTb KanlHy 
JIAPHO-KOHJ@HCalHOHHOrO THcTepesvica) TenioTa MaqaeT OYeHb MeANCHHC 
Hakonell, B OOlacTH 3aMe/eHHA pocta acopOluH Ha H30TepMe,T. © y2Ke NOCI 


mM /2 


02 04 
: * (P/ps 


Pre. 1. Usorepmpl ancop6unn napos H-renTaHa Ha WIMpOKO 
nopucrom (/) Hw TOHKOMOpucToM (2) cHMKareax. Sfecb 
WH jlaslee uepHble TOUKH — ecopouHA 


06 08 WO 


rucTepesuca, TemoTa Npa 
XOJUT UpesBLITaHHO pe3Ky 
BbIPaKCHHbIM MaKCHMyM. JIe 
copOllHa CBA3aHa C elle GOW 
pe3KHM MaKCHMyMOM TEeIIJIC 
TbI TAK2KE B OOACTH Mee 
Horo OMyCKaHHA U30TepMI 
JO CHIbHOrO NaeHHA Wecop| 
OUHOHHOM BeTBH, a 3aTe? 
Ha BCeM HHTepBasle JecopC 
ILHOHHbIe TOUKH MpakTH4ecK' 
CIMBaIOTCA C a\COpOLMOHHO! 
KpuBon. Jini TOHKONOpHCTG 
ro oOpasila (puc. 3) naqen 
TenOTh! acopOuHH Mpou 
XOJUT Ooee NNaBHO, a B OG 
JIACTH 3aBepIeHHA afcop 
IHH WMeeTCH Tak2Ke BECbM 
pe3kHi HW Ooee BHICOKHH | 
WWHpOKHH MaKcumyM. B o6q 
UX cayuantxX, MpOHAA MaKCr 
MYM, TemwoTa aycopOun) 
KpyTO TlafaeT JO HOpMaviil 
HOrO 3HaveHHA TeMJOTbI KOl} 
jyencauunu L. 

Ha puc. 4 \conocraByent 
pesyJbTaTEt, NOJYYeCHHbs 
qin O60uX cHauKareseh. HA 
Bepxy JaHbl Audpepenunat} 
HbI€ TeMJIOTbI acopOuHnH 
HavabHOH oOsacTu (JO 
MM/r) B @yHKUMH BeIHUHE! 
ajicopOuHH, a BHH3yY — B 
BceH H3yYeHHOH OOacTH, | 
dyHKunn p/p;s. B Bepxue 
yacTH pHCyHKa noKa3aH 
YBeJIMYEHHE TeEMJIOTHI acopt 
IMM pH cyxKenuH nop oT 10 
no 20 A; uucTaa TennoTa a 
copouuH Qag—L ysennuy 
BaeTCH pH 3TOM B 3—4 paze 


ow] 
CI 


( 
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TakuM OOpa30M, B pe3yJIbTaTe HaJIOMRKeCHHA MOTEHIHAJIOB JMCHePCHOHHbIX CH 
MPOTHBOMOJIOKHbIX CTCHOK TOP, UpeCTaBsIAIOMIMX Y3KHE 3a30PbI Mer*K]y Mé 
JI@HbKHMM TepBHYHbIMH YaCcTHWaMH ckesleTa aToro OOpasiia (?°), mpoHcxo;E 
BeCbMa CHJIbHOe YBeJIMNeHHe 9HeEpruv aycopOunH rentana. ANaoruyHoe yBew! 


yeHHe OblIo OTMeyeHO Ja OyTana (*)*. 


Bonbuioh HHTepec TpecTaBsAIOT pe3skKHe MAKCHMYMbl TenOT aycopOu4 
MapOB B OOsaCTH 3aBepLIeHHA COpOuUMOHHOrO ponecca. M3 HHKHeEH YacTH PHC. 
BHHO, YTO BPYHKUHH p/ps TenMOTAa aylcOopOUNH MpOXOAMT MaKCHMYMBI B BeCBN 
IMpOKOM HHTepBase p/ps JIA TOHKONOpucToro oOpasua H B Gonee y3KO 


* JA MeTaHosia, MOJIeKYJIbI KOTOpOrO"MasIbI HancopOupyioTcs Ha CHIMKarevie B OCHOBHOM 
S4eT BOMOPOMHBIX cBAZeH, CyKEHHe MOP MaJIO H3MeHAeT TenoTy ancopOuHuH (°). 


1010 


HTeppane p/p. WA KpynHonOpucroro obpasua. B asTol juarpammMe KpuBple 
enlOT acopOunA OOHapyxHBaloT OTUeTMMBBIIi rHcTepesuc, MpHyeM TenJOTBI 
€copOlWMH s@KaT BbIe HB Ooee MMpOKOM HHTepBase p/p,. 

kkan/M 


6 mM fe 


uc. 2, 3aBHCHMOCTb ZudepenuvaNbHOK TeMMOTbI aLCOP6UHH MapoB A-reliTana WWIa WHpoKO- 

2pucToro CHIMKaresA OT BeHUMHbI ancop6unH. Hapepxy — nauaJibublii yuacTOK B KpymNHoM 

cuita6e. BepTukaJIbHble NyHKTHpbl OTBeYaIOT 3aNOJIHeHHMIO NepBoro Hu BToporo cioa. TopH30n- 
TaJIbHbIH MyHKTHp 3eCb H alee — TellvioTa KOHAeHCaLHH 


Takum oOpa30M, B Cylyaae OMHOPORAHONOPHCTEIX afCOp6eCHTOB MbI MO KEM 
sleMuTb 3 yacTH cop6uNoHHOrO mpouecca: |) nepBHUHbI uMcTO afcopOmuHoH- 
ili Mpolecc (mpakTHYecKH JO Hadana rucTepesuca); 2) KaNWApPHYy!O KOHJCH- 


02 04 06 08 10 12 14 uM /e 


Puc. 3. 3aBucumocTth sub pepenuvanbHoH TennoTH afcop6unH napos 
H-renTaHa OT BeJIHYHHbI ajcop6uHH AJA TOHKONOPHCTOPO CHIN Kare/A 


junio B OOsacTH rucTepesHca; 3) O6NacTh 3aBepWIeHHA KAaNMIApHOH KOHJCH- 
jiu 6e3 rucrepesuca. BauaAHHe Cy2KeHUA Op Ha 9HePrHio ay\copOuHH B NepBok 
bacTH Mbl yxKe paccmoTpeu. Bo Bropoli oOu1acTH B CJly4ae OfHOpomHONopH- 
QeIX acopOCHTOB KPHBH3HbI MCHHCKOB %KHAKOCTH B HOpaX MaO H3MCHsIOTCA, 
9* 1044 


1 
a BeIMUHHAa acopOlHH yBeIHYHBaeTCA (B CAyYae WHPOKOMOpHCTOrO o6pasia) 
OUCHb CHJIbHO. 3yecb TelMOTa aCOpOWHH MeHAeTCA MaJO, Haxkouell, K HauvaJly 
TpeTbeli O6NaCTH NOpbl YK 3aNHTbI WKUAKOCTHIO, HO, B COOTBETCTBHH C pe3KHN 
W3MeHeHHeM p/p;, KPUBH3Ha MCHHCKOB, 3allMpalouluX STY AKHAKOCTh B YCTbAL 
NOP, BbIXOMAUIUX Ha MOBEPXHOCTb 3epeH ajicopOeHTa, Pe3KO MeHACTCA, TIPHYeN 
MIpH jlecopOuHH CHJIb: 
Hee, YeM IIpH aycopG 
uHH. B COoTBeTCTBHI 
C 93THM H3MeHeHHer 
KPHBH3HbI IpH aqcopG 
IMM IIPOHCXOQMT CHS 
THe OTpPHWaTeIbHOT’ 
rujpocTaTHyeckor’ 
JaBJIGHHA C 2KHAKOCTY 
B  WoOpax, %XHKOCTI 
pe3KO CXKHMAeTCH, | 
JIONOJIHHTeEIbHO K TeT/ 
JIOTe Kan HJJIAp HO; 
KOHJC@HCaluu BbIJIé 
JIAeTCA TeMMOTA TOT! 
coxKaTua. Tipu jecop 

I[HH MCHHCKH B YCTb 

8 3 mop mpornOaroTcs, co 
i Qé G4 86 08 40 yaeTcs OTPHULATesIbH 

"hy 


rHAPOCTaTHYeCKOE lak] 
JICHHE, MKUAKOCTH pa 
Puc. 4, Conoctapnenve Tel0T afcopOiHH H-rentTana WA WH-  TayryBaeTcA HW WONOMH 
poxonopuetoro (1) H ToHKOMOpuctoro (2) cHunKarenel. Hapep- TeNbHO HOrsiomlae? 
xy —B QyHKIHH BemHUHHb! afcopOunH (HayabHad OONAaCTS), a 
BHH3y — B dbynKuHH p/p, (40 HacplMenHs) TenMOTAa 3ITOTO pact 
‘KeHHuA. Takum oop 


30M, MAKCHMyMbI Te 
JOT y 3aBeplleHHa CopOuMH B OHOPOAHONOPUCTHIX aycop6eHTax Haxo}) 
mpocToe OObACHeHHE B paMKaX TEOPHH KanHJJIAPHOH KOHJencamuH (12,18), Kpupi 
TeMJOT aCOpOLun CHIMKaremAMH C NOpaMH NPpOMexXYTOUHBIX pasMepoB OW 
HbI OOaqaTb MaKCHMyMaMH, JI@2KallHMH MexK]\y OTMC4UCHHbIMH HaMH, a J 
HEMOPHCTHIX aCOpOeHTOB TeMIOTEI aXCOpOUHH OMKHbI HeMpepHiBno maya 
BIOTh JO p/ps=1,.TaK Kak B 9TOM CuIyGae KaNHIApHOH KOHJeHCaLMM H 
HW XKHJ[KOCTb B aj[COpOUHOHHOM MpocTpaHcTBe He pacTsaHyta™. 


Mockoscknit rocyapcrBeHHbIt yHHBepcuTer Hoctynuso 
um. M. B. Jlomonocospa 22 I 1956 
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* MakcHMYM Ha KpHBOM TeMOTH! alcopOuHH BONH3H HacbINeHHA Obl HemaBHO Halijes 
pa6ore (1!) No aqcop6muH Napos aprona Ha aKTHBHOM yrvie. ABTOpbI OTMeYAaIOT, UTOSTOT MaKCHM! 
BBIXOMHT 3a TrefeNbl OWMOOK OMbITa, HO YTO OHH He MOryT JaTb YAOBMeTBOpUTeND 
O6bACHeHHe STOrO MaKcHMyMa. MbI C¥HTaeM, 4TO MO YKa3aHHBbIM BpILLIe TIPHYHHaM MaKCHM 
ides CYILeCTBOBATH H B Cylydae 9TOPO yi, KaK H B Cly4ae 1060ro OAHOpoAHOMOpHcrToro anc 
HTa. 
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| Hoxuann Akagemunu nayr CCCP 
1956. Tom 110, Ne 6 


PHSHYTECKAAH XHMHA 


C. C. KABAJIKHHA 


' . 
KPHCTAJIIMUECKAA CTPYKTYPA JIMMMPHAWH-JUXJIOPHAA MEH 
(IT pedcmasaeno axademuxom H. B. Benosim 12 VI 1956) 


 Kpucrannst Cu PyeCle* npegcrapasiot co6oli TOHKHe MacTHHKM rosy6oro 
MBeTa, BbITAHYTHIC BAOb OCH a. Pentrenorpaduyeckoe ucceqOBaHHe MpoBeyeHo 


meToyaMuH kKavaHva HM doTorpadupoBanua oOpaTHo pemerTku. Kpuctanapi 


CuPyeCle npunanmexaT K NpocrpancTBenHoli rpyune C3, —P2,/n mMoHOKIHHHOL 
CHHrOHHH, YHCIO MOIeKyJI B AYeHKe n=2. I[JapameTpbI SIeMeHTaDHOKH AYeHKU: 
a=3,82+0,03A, 6=8,42+0,05A, c=16,7-+0,1A, 

pa 0": = Ole TOME =| O.T/ OMS 


: Pent 


:) PnuxKu 


TlomyyeHHble JaHHbIe MO3BOJIAIOT CeaTb BbIBOJ, YTO MOeKyNa CuPyeCle 
CHTPOCHMMeTPH4HAa (ATOM MCJH HaXOJHTCA B IWeCHTpe CHMMeTPHH) H, CueqoBa- 
JIbHO, HMe€eT WIOCKy!0 TpaHc-KoHdurypauuto (puc. 1). Tlocmequee nogtsep- 


Cy €; fle 

CG, Cc, “i 
1 
*KaeT lipeqmosiomkenue Koxca (1), CesaHHOe HM TOJIbKO Ha OCHOBaHHH H3Me- 
peHHA MapameTpos alemeHTapHOu ayeHKH. Ilonyagenupie MM JaHHple: a=3,84 A, 
6=8,4 A, c=34,0 A oTanuaiwTca OT Ha- 
(IHX BeEJIMYHHOH C, KOTOpad onpeyeseHa 
MM HeBepHo. 


Ta6muna 4 


TlowqHbIH peHTTeHOCTPYKTYPHbIM aHa- Atom a | y z 

IH3 TIPHBed K ONpefesIeHHIO CTPyKTYPbI 

CuPy2Cle c onpefeieHvem KOOpy_MHAaT Ca 0 , 4 
BC€X aTOMOB (Kpome Bogopoyja). Mccue- G Sy ae a Hoy y, 
JOBAHHe HauaTO C ONpeseeHuA KOOP] - N —0,09 Se AF 
HaT aTOMa XJOpa MpH TOMOMLA AByMep- @ Nee aay et 
HOrO H TPCXMePpHOrO PAOB MCKATOMHBIX C _0'22 3238 | 375 
BEKTOPOB. OnpejlesieHHe KOOPHHAaT aTO- ei. Zoos 3 -G7 | 197 
MOB IIPOBeJleHO ITyTeM BbIYMCJICHHA TpO- Cs —0,57 —2,66 1,02 


SKIIMH QJIEKTPOHHOM msoTHOCTH (0 yz) 
M@ pacueTa ceyeHHi TpexMepHOrO pAJla 9CKTPOHHOHM MMOTHOCTH, Mapa bHbIX 


ocu a. Uncno unenos psaya 700. 
B ra6u. 1 npupegenb! OKOHYATEIbHbIC 3HAYEHHA KOOPAHHAT ATOMOB B aHrcTpe- 

M | Frys =e 

max. KoaddburenT focropepHocTu R = S]F 


BbIo | 


papex 0,20. OurmOKa 


| 

H3M 

B OMpPefesIeHHH TMOJOXCHUA ATOMOB CuN coctrapaser +0,03 A, Cl+-0,01 A. 
B ta6n. 2 mpeycraBseHbI MexKaTOMHBIC PacCTOAHMA B MOsIeKywJe CuPyeCle. 


* Kpucranmpt CuPy2Cle mpefocTaprenbi Ham mpod. A. B. A6noBbIM, 348 4YTO TpHHOCHM emy 
\MArOapHOCTb. 
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Monexyna CuPy2Cle umeer mocky10 TpaHc-Konpurypauuio. ATOM MeqH KO) 
BaJICHTHO CBA3AH C ATOMaMH XJIOpa H aTOMaMH a30Ta B NMPHAMHOBbIX Apax: 
B_mpegeiax ouH60K onbita Apo NHpHAuHa MpegcTaBsaer CoOOK NOcKH Mpa 

BHJIbHbIM WIECTHYFOJIbHHK CO CTOPOHOF 
Ta6Oauna 2 1,36 A. TounocTb HacTosmero ucceqO) 
BaHHA He HO3BOJIACT 3AMCTHTb pa3JIHi 


LD 5 

eee | 8 <3 uHA B QMHax C—C- nu C—N-cBa3er 
See |=* | =58 8B saqpe nupuguna. I]nocKocta nupuyus 
e6¢| 25 | 222  wHoBblx KOvlel| MOBepHyTHI Ha 59° oTHOCH: 
=8a | O%8|SO£8 — renpHo naockocru NCuCl; nopopot oby- 
CJIOBJICEH IIPpOCTPpaHCTBeHHbIMH 3aTpy]4 
Cu—Cl 2,34.| 2,27 HeHHAMH, OH IPHBOAHT K pacCTOAHHIC 
Cu—N 1,97 | 4,98 2,97 AmMexyly aTOMOM XJIOpa H OM Kal: 
Cl;—N 2,99 3,37 [HM K HeMy aTOMOM Bogopoga H, (cymmé 
Gece ee et COOTBETCTBYIOULMX — MEKMOJIEKYJIAPHBIX 

CI=tHE 2.97 DeO7 paguycop 2,97 A). Baneutupli yro 


NCuCl 87° 6nH30K kK TeopeTHYecKOM) 
3HaueHHIo 90°, PaccrosHuA M@KLY ATOMOM a30Ta H ATOMaMH XJIOpa B MOVIeKYyJIG 
(2,95 u 3,12 A) 3HaduTeIbHO MeHbLUIe CYMMbI M@XKMOJCKYJAPHbIX PayHycoB aTo 
MOB xulopa H a30Ta (3,37 A), 4TO saBjaeTCA CJIeEACTBHEM IJIOCKOH BaJIeHTHO 
KOHurypaluu atoMa mequ. JinHp cBasei Cu—N u Cu—Cl (1,97 u 2,31 A) 
yrom NCuCl 90° onpeyeasior pac- 
ctosHue N—C]~3,0 A; yBeauuuTp 
paccrosuHeN—C] 3acuer pactaxe- 
HHA cBA8eH Cu—N u Cu — Cl xe- 
BO3MOKKHO. YMaKOBKa MOJICKYJI 
B KpHCTaue MIOTHAA OMHOCON- 
Han. PacnomoxKeHHe MoeKyJI 
B coe bc mpescTaBseHo Ha pue. 2. 
Kpatuaimmue paccTOsHua Mex]y 
aTOMaMH XJlOpa H BOMOpoya cocey- 
HUX MOJIeKyJI B coe bC paBHO 
2,63 A —noutTu na 0,3 A menb- 
ule CYMMbI COOTBETCTBYIOULHX Me}K- 
MOJIEKYJIAPHbIX payHycos (2,95 A); 
KpaTuaHlive pacCTOAHHA MeXKILy 
aTOMaMH yrJiepowa Hu BOOposa 
B TOM Ke cyl0e (2,95 u 2,90 A) copnajaioT C CyMMOH M@EXKMOJIEKYJIAPHBIX PalWycoeg} 
(2,97 A). Hanoxkenve moTHEIxX cmoeB bc MpOu3BOJUTCH C MOMOLLbIO TpaHc-! 
HAW BOJIb OCH QA, MOJIeKYJIbI COCeAHUX CMOeB KacaloTCA A paMH NMpHAMHA. 
Tommuna saqpa 3,56 A. | 

B 3akmouyeHHve CUNTaIO CBOMM JoOuroM moOnaroqapuTh A. WV. Kuraiiropon: 
cxoro, IO. T. Crpyyxospa u T. JI. XousHoBy 3a pA, WEHHbIX COBETOB H MHTepec 
K paOote u B. B. Epqoxumopy 3a OOubIy!0 NOMOMb B OOpaOoTKe pe3ysbTAaTOB. 


Pue. 2 


| 
Jla6opatopua u3uKH CBepXBbICOKHX MaBeHHult Iloctynnuo | 
Axkayemun nayK CCCP 11 VI 1956 | 


LMTHPOBAHHAS JIATEPATYPA 
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Horaayn Arnanemun Hayk CCCP 
1956. Tom 110, N 6 


PH3SHTECKAAH XHMUA 
Ananemuk B. A. KAPIHH u T. A. KOPEHW KAA 


IJIEKTPOHHOMMKPOCKOMNMYECKOE HW 3JIEKTPOHOFPA®HYUECKOE 
UCCJIENOBAHHE C®EPOJINTHbBIX OBPAZSOBAHHHM WH KPHCTAJIWJIMKOB 
B KPHCTAJWIMUECKHX NOJIUMEPAX 


_ XOpouio W3BeCTHO, YTO TIpH paccMaTpHBAaHMM KPHCTaIMMYeCKHX TOHMepOB 
MPH NOMOMH SJIEKTPOHHOrO MUKPOCKONa yaeTCaA HaGJIOMaTb CJIORKHIE 0OPa3o- 
BaHHA, MPOHHS3bIBaIollHe BCIO MaCCy NOJMMepa. OTH OOpas0BaHuaA MMEWOT BHI 
B3aMMHO OPHCHTHPOBaHHbIX MePeleTaloulHXCA MY4KOB, KOTOpbIe 0 cBoelt 
(pOpMe HHYeM He HaNOMHHAIOT OOBIUHEIX KPHCTa0B. B To xe BpeMA NOABAeHHE 
O6pas0BaHHii HECOMHEHHO CBH3aHO C KpHCcTatAMsaunelt nomumMepa. BospulnH- 
CTBO HCCJIEAOBaTEIeH OTOKACCTBIAET 9TH COPasOBaHHA CO CibepOuHTaMH, BOSHH- 
KaloulMMH IPH KPHCTaJWIH3alNA HH3KOMOMCKYJAPHBIX BeINLeCTB HW MpecTaBAlo- 
ees coOoH CpOCTKH B3aHMHOOPHeHTMPOBaHHbIX KPHCTasuKoB (1,2), CreqoBa- 
TeJIbHO, MO aHaJIOrHH C HH3KOMOJICKYJIAPHbIMH KPHCTaJWJIMYeCKHMH BeLLeCTBaMH 
eCTECTBEHHO ObIJIO IPE AMNOMOXHKUTH, YTO HB CLYYae KPHCTAMMYECKHX MOMMMEPOB, 
paspyilad KPHCTaJWIMKH, Mbl JOJKHbI paspyluTb HM ccbepouHTHl. 

— Uro6pi mpocuiequTb 3a TEM, YTO NPOUCXOAUT Co CcbeposHTaMH pH paspyweHHH 
KPHCTaJIJIMKOB, HaMH ObIWIH [pOBeeHbI 93sIEKTPOHHOMHKPOCKOMMYeCKHe HU 
QJIEKTPOHOrpapuyeckve HCCJIEZOBaHHA KPHCTasMyecKOorO HU aMopdHoro Obpas- 
HOB TOMHSTHIeHa H COMOMMepa KampoHa Cc HalimoHom. IInenKu nonmuaTuiena 
JIA HaWIHX HCCeOBaHHH POTOBHJIMCb H3 ropsAyero pacTBopa B GeusnHe. Kania 
TakOro pacTBOpa HaHOCHMaCb Ha NOBeEPXHOCTh ropayero (80°) runuepHHa. OOpa- 
3yrollaaicCA Ha MOBEPXHOCTH TJIMWepHHa MeHKa OTMbIBaslaCb BOO, a 3aTeM 
Oblla HaHeceHa Ha juadparmpl — OObeKTOHOCHTeNIM. OOpa3iibl conomuMepa 
KallpOHa C HaliIOHOM ToTOBHINCcb “3 0,02%-ro pacTBOpa B 3THJIOBOM cmupTe. 
PacTBop B BHye Kaleb HAHOCHJICA Ha KOJIJIOMHEBbIC HH KBapUeBbIe MICHKH, 
KOTOPbIe MpesBapHTebHO Opis HaHeceHbl Ha AMacparMet. 

DMEKTPOHHOMHKPOCKOMMYeCKHe HMCCeMOBAaHHA NOKAasaJIM CYUIECTBEHHOe BJIH- 
AHHEe CKOPOCTH HCHapeHUA pacTBOpPHTeJA Ha OOpasoBaHnHe CepOJIMTOB, a HMCHHO: 
OHM MOJy4aloTcs, KOra UCMapeHHe KallsM MposomKaeTcaA He MeHee 3—5 yac. 
JIna OcCTHxKeHHA TaKOM CKOpOCTH UcnapeHuA J\uadpparMbl NOMeL{aIOTCA B 9KCH- 
KaTOp Haj| 9THJIOBbIM CIHMPTOM. 

JlmaA mouyseHuA aMOp@HbIX OOpasyoB NOMHMepbI NOfBeprauch OOyIeHHIO 
9eKTpoHamu. Kak 6plio moKa3aHoO B padotax E. E. Ppinopa (*), A. Uapmps6u 
(*), B. JI. Kapnosa u B. YW. Ssepesa (°), o61ysennble ObICTpbIMH 9eKTPOHaMH 
KPHCTaIMYeCKHe MOMHMepbl HeOOpaTHMO NepexOAAT B amMopdHoe cocTosHHe. 

Moi WpoBoqusH oOyuYeHHe HeNOcpeACTBeEHHO B 9JIEKTPOHHOM MMKpocKone 
usw B 9leKTpoHOrpade. IIpH sTOM 9HeEprHA SEKTPOHOB COCTAaBJIAIa COOTBET- 
cTBeHHO 75 K98 HH 90 K9B. B nepBom cayyuae OOpasubl PoTOrpaupoBasUch 
B QJIEKTPOHHOM MHKPOCKone, 3aTeM OO y4asMCb B TeyeHHe 4 MHH., ocme vero 
ObIH TMOMYYeHbI SeKTpOHOrpaMMb! 9THX OOpasloB. IIpu oOmyyeHHH BeJINCb 
BH3YaJIbHbIe HaOMOAeHHA 3a HCCJIEAyeMbIMH OCOpasllaMH: MpH 9TOM HUKaKHX 
H3MCHEHH OOHapyxKeHO He Oplio. OfHaKO 9JIEKTPOHOrpaMMBI, Kak H CJI€OBaJIO 
OKUaTb, NOKa3a/1H, YTO BeLecTBO Ip OOTyueHHH amopdusupyerca. Bo Bropom 
emyuae Jo OG y4eHHA OOpaslibl NOABeprasMch I/IeKTPOHOrpapuyecKOMy HCcwe- 
qoBauuio. IlonyyeHHad KapTHHa AudpppakWHH yKa3bIBaeT Ha TO, YTO BeMLECTBO 
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Kpuctasamuyeckoe. [locue o6yseHHa B TeyeHHe, NpHMepHO, 10 MHH. Obl 1 
JIYYeHbI SJICKTPOHOrpaMMbl, NOKasaBlUIHe MOHYIO aMOpdHsalluio OOpaso 
CHHMKH Ke B 3JIEKTPOHHOM MMKPOCKONe MOKasasIM, YTO MOyYaemaA MPH STON 
KapTHHa aHaJlorHuHa KapTHHe HeoOyyeHHOrO OOpasila. 
PesysbTaTbI UCce{OBaHH NpHBeseHbI Ha CHHMKAaX (cM. pHc. | xu 2). | 
Kak OKa3bIBaloT CHHMKH, pa3pyIeHHe KPHCTaJJIHKOB TOJIMMepOB, BBL 
3BaHHOe OOJYYCHHEM H MHOFOKPaTHO YCTaHOBJICHHOe 9JIEKTPOHOrpadHvyecKHME 
HCCJI€OBAHHAMH, OCTABJIACT 9JIEKTPOHHOMHKPOCKONHYeCKYIO KAPpTHHY HCH3MeH 
HOH. Ha MpHBeeHHbIX 3JJIEKTPOHHOMHKPOCKONHYeECKHX CHHMKaX aMOpdH3H 
POBaHHbIX MOJIMMepOB MBI BHAMM TY K€ KapTHHy ccbepomHToB, kakaA HaOJIO 
WlaeTCA B HCXOJHbIX KPUHCTaWIMYeCKHX OOpasilax. OueBHAHO, YTO ciepOJHTE 
He ABJIAIOTCA UpOCTO CpOCTKaMH 3JICEMCHTAPHbIX KPHCTaJVJIMKOB, Kak B CJlydat 
HH3KOMOJICKYJAPHbIX COCIMHEHHH, a MpeycTaBsaroT coOoW oOOpa30BaHHa, BBbI 
3BaHHbIe CAMMM IIPOMeCCOM KPHCTaJJIH38allHH MOJIMMepos. 
HecoMHeHHO, YTO IPH KpHCTaJJIM3alHH MOJMMepOB BOSHHKAIOT YUaCTKH pas} 
JMYHON NMOTHOCTH, YTO CBA3aHO CO B3aHMHbIMH TepeMelleHHAMH TOJIMMepHbIs 
mene Mp BOSHHKHOBeCHHH KpHCTaJJIMKOB. J\It NOJIMMepOB XapaKTepHbI Me{i} 
JICHHBIE PeNaKCaWHOHHble MpOMeccbl, CBASAHHbIe C NepemeljeHHeM OOJIbUIH 
yuacTKOB IWeMHbIX MOeKy. C pyro CTOPOHbI, MpH amMopdu3allHH ObicTpbIM 
QJIEKTPOHAMH NOJIMSTHJICH H CONOMHMep OCOpasyIOT CETKY; NOSTOMY, BepOATHO 
M BOSHHKaeT HaOwofaBiueecA CTpaHHoe ABJICHHe, KOra IICKTPOHHOMHKPOCKO 
nMyeckand KapTHHa COXpaHAeTCA MOce HCUCSHOBCHHA 3JIEMCHTAPHbIX KPHCTad 
JHKOB. Ho naOs1ofqeHHA ccsepoHTOB He faloT HaM HHKAKHX MpecTaBseHHe 
O pasMepax H (OpMe SJICMCHTapHbIX KPUCTamIOB NOmHMepoB. Jia Toro, 4TOG 
HaOsOaTb STH JJIEMCHTAPHbIe KPHCTaJIJIMKH, HY2KHO, OYEBUHO, HaliTH yCIOBH 
B KOTOPbIX, B OTJIMUHE OT MPHBEJCHHbIX OMBITOB, paspyllaHCcb Obl cceposHTHs 
HO COXPaHAJINCb SJIEMCHTAPHble KPHCTaIIMKH. Bylo HaHeHO, YTO STOTO MOXKHC 
JOCTHrHYTb, MOBeprad MICHKM pacTs»KeHHIO. TakHe paCcTAHYTbIe MJICHKH Ka 
yCTaHOBJIEHO JJIEKTPOHOrpapHyecKHM HCCJIeOBaHHeM (°) ABJISIOTCA KPHCTaJH 
4YeCKHMH. 
Mbt MpoBesH 9eKTPOHHOMUKpOCKONMYeCKOe HCCIeMOBaHMe pacTAHYTHI 
KPHCTaIM4YeCKHX TIJICHOK. 
J\ia MOUYYeHHA PaCTAHYTHIX TIVIEHOK MOMHSTHeHa, IICHKH, OTMBITBIC 07 
ruIMUepHHa (CM. BbIUe) HAHOCHIMCb Ha pa3sqBuxKHbIe paMKH. Ha pamKax ee 
BBICYIIMBaIHCb WH 3aTeM paCTArMBasuCcb. PacTAHyTbIe MCHKH HAaHOCHJIHMCb Hat 
qMapparmy (OObeKTOHOCHTe Ib) MPOCTBIM COMPHKOCHOBeHHeM C ee MOBepXx-) 
HocTb1O. I]nenka Mpusnnasa kK WuacparMe, COXpaHAACb B pacTAHyTOM cocTos + 
HHH. JIA BbIABJICHHA TOHKOM CTPYKTYPbl PaCTAHYTbIe IWICHKH OTTCHAJIMCb q 


(cM. puc. 4). 
Ha CHMMKaxX Mbl BHHM OTYCTMBYIO KapTHHY BOSHHKHOBCHUA WeHKU C pac- 
MaqoM cbepomHTos (puc. 3) H cKayKOOOpasHbIi Mepexoy OT H3OTPOMHOLO K BBICO-} 
KOOPHeHTHPOBaHHOMy NosMMepy (puc. 4). Dro HaOmo_eHHe MHTepecHO CaMO TIO 
ce6e, HOO MHOrHe HCCeAOBAaTeMN CUNTAIH, YTO BOSHHKHOBeHHE IIeliKH CBA3AHO C 
MAaKPOCKONMUYeCKHMH ABJICHHAMH, YTO ABHO HeEBepHO. B OpHeHTHpOBaHHOH wacTH! 
NOJMMepa CPepoOJIMTb COBEpIeHHO oTcyTcTByIOT. B TO xe BpeMsA, HECMOTPA Hal 
Mpe€KpacHble SeKTPOHOrpa@uyeckwe CHHMKH, HECOMHEHHO ykKa3bIBalolue Ha 
BbICOKY!0 CTENCHb KPHCTAJIHYHOCTH NOMITHJIEHA, MbI COBEPIIeCHHO He HaG IO ,aem 
o6pasoBpanui, KOTOpBIe HMeuIH Obl BUA, KpUCTamuKOB. BunmatesbHO paccmaTpu- 
Bad CHUMKH, MO%KHO OOHAPyXKHTb, YTO TOHKHe HATH NomuMepa, BOSHMKarIoULMe 
MIpH PpaspbIBe OPHCHTHPOBaHUbIX WJICHOK, HE ABJIAIOTCA OHOPOJHbIMH; B HUX 
HaOJOaloTcs PaCUINPeHNA, H MECTAMH BCH HUTb COCTOHT Kak Obl H3 HEOOMbIIMX 
YACTHI, Pasf@eHHBIX Oolee TOHKHMM yyacTKamH. Pasmepbl STUX OOpasz0BaHHit 
BeCbMa H€BEJIMKH HM COOTBETCTBYIOT HEMHOrHM CoTHAM A. OTH OOpasoBanua npej- 
CTABJISIOT CNHHCTBEHHbIC HEOMHOPOAHOCTH, KOTOPble yaeTCA 3aMeTHTb B OPHeH- 
THPOBaHHOH HM HECOMHCHHO KPHCTAaJJIMYeCKOH MVIGHKe, H 9TO JaeT OCHOBaHHe 
NONaraTbh, YTO OHM MpPEACTABAIOT COOOH SMeMCHTapHbIe KPHCTAMHKH MOWIMSTH- 
JeHa. Bo BCAKOM Culy4yae pasMep IJIeEMeHTAPHbIX KPHCTAIMMKOB He MOKET TIpeBbI- 
MaTb Pa3Mepbl 3AMCUCHHbIX HAMM HeoHOposnocreit. 
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Puc. 1 Puc. .2 


Puc. 1. QeKTpOHHOMHKpOCKONHYeCKHH CHHMOK MOJHSTHJeHa 0 OOsly4eHHA (Mocse 
OOJIYYeHHA KapTHHa He MeHseTCA) 


Puc. 2. QmekTpOHHOMHKPOCKOMHYeCKHH CHHMOK COMOJIHMepa KallpoOHa C HaHMOHOM JO 
o61y4eHHA (Mocte O61yYeHHA KapTHHa He MeHsAeTCA) 


Puce. 3 Puc. 4 


Puc. 3. QnekTpoHHOMHKpOCKONMUeCKHH CHHMOK paCTAHYTOH MVJICHKH MOJIMSTHJeHA 
(Ha CHHMKe BHHa MHKpoUleiKa) 


Puc. 4. QsekTpoHHOMHKpccKorHuecKHH CHAMOK pacTAHyTOH MJIeHKH MOJHSTHeHA, 
TeHKa OTTeHeHa XpOMOM (Ha CHHMKe BHAHA TOHKAA cTpyktTypa) 


UAH, rv. 110, Ne 6, Kaprun, Kopeiixaa 


TakHM OOpa30M, B pe€3yJbTaTe 9JIeKTpOHOrpatbwyecKHX H 3JIEKTPOHHOMH- 
<POCKONMYECKHX HCCIIELOBAHH OO YYeHHbIX OOPasilOB NOHSTHIeHAa H NOWHaMuHa 
A PACTAHYTHIX IJICHOK MOJIHSTHMeHa MbI YCTAHOBHJIM, YTO paspymieHHne 3JIeMeH- 
TapHbIX KPHCTAJIJIMKOB He IIPHBOANT K paspyuieHuio cdbeponHTOB Hu HaOdoOpoT, 
ITO paspylleHHe C*PepOMHTOB HE COMpOBORaeTCA yTpaTOM KpPUCTasIHYHOCTH. 
ITH HaOIOJeCHHA Jas HAM BO3MOXHOCTb HCTOJIKOBaTb BOSHHKHOBeHHE cipepo- 
MHTOB KaK Pe3yJIbTaT BHYTPCHHHX HallpsxKeHHH, POSHUKAIONINX pH KpHCTaJVIH- 
salu. Paspyian xe ccbepOuTHI MexXaHHYecKOH JecsbopMallveli, Mbl CMOrJIH Ha- 
\JOaTb SJIEMCHTapHble OOpasoBaHHA B OPHeHTHPOBaHHbIX KPUCTaMIMYeCKHX 
WJIGCHKAaX. 


@u3HKoO-XHMHYeCKHH HHCTHTYT Ilocrynuso 
um. JI. A. Kapmozpa 5 VI 1956 


UMTHPOBAHHAA JIMTEPATYPA 


PEC ioe puttatl Tome i CaASG.O GC Kae Inanssbatad- SOC. 417 37a (LOS) sumacia Wie emo lie 
ant, J. Polymer Sci., 2, 541 (1947). ° E. E. Paiaos, Kangqugarexaa mucceptauaa. 
dayu.-vuccneq. u3.-xum wuct. um. JI. 9. Kapmosa, M., 19514. 4 A. Charlesby, 
Beier aemcoresk, Proc) Roya Soc:, 9218. 5245 ((1953)2 2 By JL Kea’ pions, 


=. 


5. UW. 3nepes, COopn. pa6or no pagquannonnolt xumun, Nag. AH CCCP, 1950. 
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Jloxnagnn Akagemuu nayk CCCP 
1956. Tom, 110, Ne 6 


PH3HYECKAAH XHMH 


C. T. KHLIKHH u B. B. HAKOJIEHKO 


YKAPONPOUHOCTb WH BJIMAHWE CPE]bI 
(ITpedcmaeaeno axademuxom II. A. Pe6uxdepom 10 V 1956) 


Jlo nocmequero BpeMeHH B pasBHTHH CUSHYeCKOM TeEOPHN MOssyyecTH UH pas; 
PYMWIEHHA TPH [IMTebHOM JleHCTBHH Harpy30K B OO/IaCTH BbICOKMX TeMMepaTyf 
pewmaroulee 3HAYeHHe Mesa Hed TepMHYeCKOrO pasyMpOUHeHHA CIVaBa, T. €| 
NOHMKEHHA COMPOTHBJCHHA TwacTHYecKOH espopMallHH C TeYeHHeM BPeMeHH 
Mexyly TeM, MHOFOUHCJICHHbIe (akTbI*, KOTOPbIe OsIrOe BPeMA He3aCJYKeHH 
WrHOpHpoBasHcb, yOexKaloT B TOM, YTO B OYCHb MHOFHX CyYaAX HW TIporwec 
yYCKOpeHHOH MO3y4ecTH B ee TpeTbeH CTaHH, H Mpowecc paspywieHHA MaTepH- 
ayla OMpefeHtOTCH HE COMPOTHBJeHHeM TWwlacTHYecKOH JepopmMallvH, a Compe 
THBJICHHEM OTpbIBY (7 °). 

I]pH TakOM NOHYMaHHH (H3HYeCKOH KaPTHHbI paspyWeHHA xXapOlmpoyHbl 
CIIaBOB HCKJNOUHTEIbHO OOsbIUCe 3HAYeHHE CuIeyeT MPHAaTb MpoueccaM, pH 
BOJAULMM K TOHHXKEHHIO COMPOTHBJICHHA XPyYNKOMY pa3pyleHH1o, OCOOeHHO Nd 
rpaHullaM 3epeH. CnelHaJIbHOe MECTO CJIeyeT OTBECTH POJIH JIErKONMAaBKHX pH 
meceli (Pb, Sn, Bi, Sb u ap.), 3ameraroulHx OObINHO IO rpaHHlaM 3epeH HM pesKi 
NOHWKAIOWNX 2WKapOMpPOUHOCTh cnwaBoB. B CBA3H C 3THM OObLUIyIO TeopeTH 
YeCKYIO L@HHOCTb MpHoOpertaroT uccseqoBanna I]. A. PeOunyepa u ero mKkon 
(4°), qaBHO OOpaTHBIUIHX BHHMaHHe Ha BeCbMa AKTHBHYIO POJIb PAa BeLLeCTE 
aJ\COpOup YIOWNXCA NOBEPXHOCTAMH TBeEpJoro Tela (pasBHBalOllMMHCA Ha CTaAHAl 
mpelpaspylweHus) MW MOHWKAaIOULMX MOBEPXHOCTHYIO SHEprHio, a TEM CaMbihy 
WH COMPOTHBJICHHe STHX Tel XPyNKOMy pa3spyweHuio (OTppIBY) (*). 

BuiuaAHve MOBEpXHOCTHO-aKTHBHBbIX BeWeCTB (B HallieM CJly¥ae CpaBHATeIbHd 
JlerKONaBKHX MeTAaJIJIOB H CIIaBOB B XKH]KOM COCTOSHHH) Ha TOBeeHHe MOH: 
KPHCTaIMMYECKHX TBEPAbIX Te MOM Harpy3KOH MpOABAeTCH Kak DpH paral 
BPC€MCHHBIX, TaK H IIpH JWIHTeJIbHbIX HCbITaHHAX. 

XapakTepHbl MpYMep BJIMAHHA X2KHAKOH MeTaMueCKOH cpefbl Ha CBOE 
CTBa MeTaIoB (cM. TaO. 1) NpeycTaBaser nopeyqenue cnmaBpoB SM-437A** 
wu OM-4375 — nocnequuh cumas orauyaetca oT DVM-437A joGasKoh Gopa & 
0,02% (°,1°), IPH KOHTAKTe C paCcIWiaBJIeCHHbIM OJIOBAHHO-CBHHIOBLIM TpHnoen 
(40% Pb, 60% Sn). OOpamjaer na ce6a BHHMaHMe TO, ITO pH OTCYTCTBH 
Oopa B cnape OM-437 A B cayuae ucnbiTaHHii B 2RXUAKOM Tpunoe MarpamMM 
pacTHKEHHA Pe3KO COKpaulaeTcs (cy2xKeHHe yao c 34,9 no 12,6%). Huuromxua 
qo0apka Oopa (0,02%) kak Obl Napamsyer BpesHOe BIMAHUHE Cpeybl — npuno 
Tak Kak J\MarpaMMbl PacTAXKeHHA CHABOB TPH MCHbITaHHH B XKUAKOM MeTaJI 
YeCKOH cpeye H Ha BOSyXe MaO OTIMYaIOTCH Apyr oT Apyra***, 


* Siech mpexqe Bcero CulelyeT OOpaTHTh BHHMAHMe Ha NoABIeHHe Y MHOTHX cnaBoB TP 
HLHHOK YK BO BTOPOH CTANHH MOM3y4eCTH. OTH TpenHHbI 3apor%KMaloTCA Ha MOBepXHOCTH MeTAJLI 
aa PasBuBaloTcA MO TpaHHuaM 3epeH B HaNpaBseHHH, MepNeHAMKyAAPHOM CHOBOM 

TOKY. 
** Xumuyecknit cocras: C 0,05, Si 0,29, Mn 0,26, S 0,005, P 0,007, Cr 20,90, Ni 75 
Fe 0,34, Ti 2,4, Al0,8, Cu 0,03, Ce 0,01, Pb Menee 0,0005. 

*** B AaHHbIX ONbITaX AKTHBHAA Cpella HAHOCHMaACh C NOMONLBIO NaADHUKAa TOHKHM coe 
Ha MOBeEPXHOCTh OOpasua, Haxofameroca Mok Harpy3KoH. Ito obecneynBaeT ycTaHoBMeHH 
PaBHOBCCHA, T. @, HACbILNCHHe KHAKOH Cpebl KOMMOHEHTaMH H3y4aemMoro cnuaBa 6e 
KaKOPO-JIHOO TloBpexeHHA (KOpposHH) O6pasia. : 
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Takoe nonomKuTebHOe BIMAHHe Sopa CBASaHO, TOBAAMMOMY, Cc H3MeHeEHHeM 
Topep XHOCTHOH SHEPrHl H C CYMLeECTBEHHBIM 3aMejVIeHHeM Judppy3HOHHbIX Npowec- 
OB H paCTpeCKHBaHHA MO rpaHHllaM 3epeH, re MPeHMYLIeCTBeHHO 3aseraeT 
op. TopMoxenne Audiy3HOHHDIX Mpomeccos c MOMOMIbIO Gopa, oco6eHHO pH 


Laoanina 4 


Bausanve xHIKOH cpembt Pbh—Sn (Pb 40%, Sn 60%) 
Ha MexaHnyeckhe cBOlicTBa cnuiaBa JM-437 


x i 

HU son 

a far Qua 

iS) oe ES 

Marepuau Cpena g “= ee |G, 94 

Ss Qn ae 

Tell & a 

a?| $2 EN 


QU-437(nocae 3a- 
KakH c 1080° u | Bosayx | 280} 112,5|173,0} 34,9 
cTapenna 300 yac.| Pb—Sn | 280) 98,0] 112,5] 12,6 
mpu 700°) 


9H-437 ¢ 6opom 

(rocuie 3aKankn c| Bosnzyx | 280} 101,0|147,0] 31,1 
| 1080° u crapenusa| Pb—Sn | 280} 103,5|145,5); 28,8 
300 uac. npu 700°) | 


PaBHHTeJIbHO HH3KHX TemMMepaTypax, ObIlNO YCTaHOBJIEHO B HCCJIEMOBAHHAX 
3MAM c MOMOLLbIO MeYeHbIX aTOMOB (*). 

Jjaneko He BCerja, HO BO MHOrHX culyuanx HaOmoqaetca (cM. pc. 1) NOHH- 
€HHE COMPOTHBJICHHA TwlacTHueckOH WecbOpMallWH Np KOHTAKTe CrlaBa C *KH]- 
OH MeTanMuecKOoH cpejqou. Ham kaxkeTca, 4TO B page CilydaeB sTOT 9ddext, 

OCHOBHOM, CBA3aH C OOpa30BaHHeM H pa3- 

WTHeEM TpellHH H cbakTHYeCKH GOovlee BbICO- k/mm? 
‘MMH HallpsxKeHHAMH BCJIeCTBHe UX KOH- 140 
e€HTpalluH MO Kpasdm TpeulHH. Kpome aroro, 

YXKHO, KOHCUHO, CUHTATBCA C TEM, YTO T0- 120 
WOKCHHE MOBEPXHOCTHOM 9HEPrHH MeTaviia 
IKTHBHOH %KM]KOM cpeyou cnoco6cTByet pa3- 
IMTUIO JIePeKTOB HU OOpas0BaHHio 3apoOspIUen 
VIBHrOB, TEM CaMbIM OarolmpHATCTByA Kak 
a3PYLICHHIO, TaK HW pasBHTHIO IlacTHYeCKOH 
ecbopmamnH (°). 

CHHXKeHHe MOBEpXHOCTHOH 9HeprHH 2%Ka- 
fompoyHoro ciwaBa Mp KOHTaKTe C XKHKH- 
A MeTaJuaMu IposABAaeT CeOA Kak IPH Kpat- 
(OBPeMEHHbIX, Tak H Beule OObWIeH CTeNeHH 
(PH JWIHTeIbHBIX HCMbITaHHAX. Tak, HalipH- 
(ep, Mpesed WAHTeIbHOH MpOdHOCTH criaBa 
M-437A mp npoxoKUTebHOCTH HCUbITAHHA 
(00 uac., paBHbilt upH ucMbITaHuAX Ha BO3- Y Sea ae 
byxe 40 KI'/mm?, cuwxaetca 10 7 KI’/mm? npu Aegopmagua P 
JOHTaKTe C KHAKHM 93BTCKTHYCCKHM ClIlJla- 

liom cBuHeu-BucmyT (Pb 43,5%, Bi 56,5%). Puc. 1. Huarpammpr nepopmaunn Bpl- 
laHHbie, IpHBegeHHEIe Ha pHc. 2, MOXKHO See eee a An pecs 
aKTOBaTb KaK MOHW2KCHHE CONPOTHBeHHA JY lencrin: Bi (2), Pb —Bi (3), 
ITpbIBy C TeEYeHHEM BPeMeCHH B ABYX CpefaxX: ph —Sn (4). Temnepatypa ncmpira- 


a Bosyxe (BepXHAA KPHBaH) HM B KHAKON Hua 500° 


feTasM4eCKOl cpeye (HHKHHE KPHBBIe). 

| TloumxKeHnue I]pOuHocTHu NOJMKPHCTaIJIHYeCKHX MeTaJIJIOB ipH KOHTAKTE 
} *KUKYMU MeTaJIJIHVUECKUMH cpeyqamMu 3aBHCHT OT (pu3HyeCcKOn TIpHpOjbl 3TUX 
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100 


Hemunnoe nanparkenue 
8 


cpeq. Han6onpuielt akTHBHOCTbIO B 93TOM OTHOWCHHH OOJaaioT He 4HCTBIE 
MeTAJIJIbI, @ HX SBTEKTHYECKHE CaBbl (CM. pH. 2). | 
Tlockombky mpeyed JHTebHOH NPOYHOCTH 2%KAaPOMPOUHbIX CIAaBOB IPH NpO 
QOJDKUTeJIbHBIX HCIbITaHHAX MpeycTaBseT coOoH CyHKIHIO COMPOTHBJIeCHHs 
OTpPbIBY, OOMbUIOH MeTORMYeCKHH MHTE 
peC BHISbIBaeT Balada OIpeeJIeHHA CO. 
IIPOTHBIeHHA OTpHIBy. Mcmbiranve xa: 
PONPOUHbIX CIaBOB B MeTaJIJIHYeCKHS 
cpeyax NO3BOAeT pellaTb STY 3afayy) 
Sacsy2KUBaloT BHAMAHHA OMbITHI M0 H3y, 
YCHHIO CBOHCTB 2KapOMPOUHbIX CIaBOE 
IIpH KpaTKOBpeMeHHbIX HCIIbITAHHAZ 
nocae JIuTeIbHOoro cTrapenusa. IIpu om 
pefesieHHH Tpejesa MpowHocTH MaTepHi 
ala Tocyle NpejjBapHTesbHOrO CTapeHHs: 
Pa3sIHYHOH JMHTeIbHOCTH BO BCeX cay} 
yanX IPH HCMbITaHHAX Ha BOSAyxXe NO) 
JyuaioTca OHH H Te »#*Ke haan 
mpounoctu (op, KI /mMm?) (cM. puc. 
BCPXHAA KPHBaA); paspywieHHe ABJIAeT! 
CA BASKHM H IIPOUHOCTh OMpeyemsercs} 


9AGQHHOR HANPAHEHUC 


0 30 0 =130 = =20 300 vac 


Bpems GO paspyleHuA 


Puc. 2. TIIpeqenst anutTerbuoli” mpownocry 
cnviapa OM-437A B 3aBHcHMocTH OT BpeMeHH 
HCIbITAHHA Ha BosAyxe (1) H B %KHAKHX Me- 
TaWIHyecKHxX cpeax: Bi (2) u Pb — Bi (8). 


KaK COMPOTHBJIeHHe TylacTHyeCcKOH Wee 
copmaunn. II pu ucibITaHHy Ke B KHZ 
KOH cpeye (@BTeKTHYeCKHH cnwiaB Pbh— 
Bi), Korgqa paspyuieHHe 3aBeJOMO AB} 


JIACTCA XPYNKHM H UjeT NO rpanHyam 3eh 
peH, UpeBapHTesbHoe CTapeHue 3amer} 
HO MOHWKaeT NpOuUHOCTh MaTepHada (CM. pc. 3, HwKHAA KpMBad), KOTOpa 
B J[aHHOM CJIyuae CCTb He YTO HHOE, Kak conpoTuByeHHe OTpHIBy (S;, KI /MM?), 

Y BEJIHYeHHE JJINTeIbHOCTH CTapeHHsA 
mpu 700° c 10 yo 100 aac. noHu3uno co- 
NpOTuBseHHe OTpLIBy c 60 70 35 KT/MM?. 
B jlambHeimem Cc yBesHYeHHeM J\ViK- 
TeJIbHOCTH I1peBapHTeIbHOrO CTapeHua 
KPHBaxA BbIXOJHT Ha YTOPH30HTaIb H 
CONPOTHBJICHHE OTPbIBY CTAOHH3Up yer- 
CA Ha ompeyeseHHom ypoBHe (30 kI’/mm?). 

CTaHOBHTCH OYeBHHbIM, YTO TO rpa- 
HHIAaM 3epeH pH CTapeHHu TmpoTeKaerT 
saTyxalollHit TO BpeMeHH qudpys3nou- 20 304050 100 200 400500 M0vac | 
HbId =mpomecc; mpu 700° y cnuapa lgt 
91M1-437A 970, B OCHOBHOM pouecc pac- 

Naya TBepworo pacTBopa, NpHBO_AMHit PACs wy Sikes MOMEHCHEC ies BDCNe Capel 
HOCTH (Sp) Ha Bostyxe (/) H conpoTHBaeHn} 

K OXPYNUHBaHHto rpaHull 3epeH HW NOHH- 

*KCHHIO CONPOTHBJICHHA OTPbIBy. 

TakiM OOpa30M, MpoBoya HcrpITa- 
HUA YKaPOMPOYHbIX CMWABOB B KULKUX 
METaJIJIMYECKHX CpeaX, MOXKHO OMeCHHTb | 
Te CTPYKTYPHbI€e H3MeCHCHHA B MaTepHadie, KOTOPbIe 3aMeTHO BUIMAIOT Ha Col 
MPOTHBJICHHE OTPbIBY, H€ CKa3bIBAHCb B OMPeeCHHbIX Tpeyemax Ha compo 
THBICHHH MaCTHYeCKON AePOpMaluH, HaNpuMep, Ha Mpesee Mpounocru upy 
HCNbITaHHAX Ha BOSILyxe. 

QphekT MOHWKeEHUA MPOUHOCTH MaTepHaOB Ip KOHTaKTe Cc 2%xKHKHME 
MCTAJIJIM4ECKUMH CpeJlaMH HMCeT MeCTO He TOMbKO Ha MOWMKPHCTamM4eCKH! 
MeTaJax, HO Kak NloKasaM padotel II. A. PeOunjepa u ero coTpyAHHKOB H Hé 
MOHOKPHCTaJIIaxX, TMOCKOJIbKY MOHMMKEHHE COMPOTHBICHHA OTPbIBy B CBASH 
© HOHMKEHHEM NOBEPXHOCTHOH SHEprHu B paBHOl Mepe OTHOCHTCA HK NOMHKPH 
CTajiaM, HK MOHOKpHCcTasiam (°), QeMeHTapHbie akTbI paspymennsa »*Kaponpow 
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Temnepatypa ucnbiranua 700° 


Al /mm2 . 


SS 


8 


HariparkeHue 


A 
S 


MIpeABapHTebHOrO cTapenist mpH 700° | 


ibIX CIIaBOB IIpH BbICOKHX TeMMepaTypaxX JOJDKHBI. HCCJIeAOBaTbCA C y4eTOM 
\CHOBHBIX MOJIOMKEHHH TOM HOBOH OOsacTH, KOTOPyi0 II. A, PeOunyep npejna- 
‘ae€T Ha3bIBaTb (HS3HKO-XHMHYCECKOH MeXaHHKOH TBepIbIX Ted. 

Syecb, KOHCUHO, HEOOXOAMMO TaKxKe YUUTbIBATh HU ABJICHHA pacTBOpeHus, 
OTOPpbIe MOryT COMMyTcTBOBaTb adxpexty PeOunHyepa UH ycHuJIMBaTb ero. 


MockoscKHit aBHaHOHHbIi HHCTHTYT Ilocrynusio 
uM. C. Opoxonukuyge 21 1V 1956 


UHMTHPOBAHHAS JIMNTEPATYPA 


1G, We BC eee OS) ROMPRES vi M 2Kapoynopuple cnaBbl, 1952. 2 Gale K wi 
KuH, JIAH, 95, Ne 4, ee (1954). * H.C. YmMauckuit au Ap., DusnyecKkoe MetasmoBe- 
qeHHe, 1955,ru.X. + A. PeOuH ep, lO6uuelin. cOopx., nocBam. 30-neruio BenuKoli 
JktA6pbcKoil i seinphcenic ie Pesomonuu, M39. AH CCCP, 1, 1947. °B. UU. JIuxrman, 
fl. A. PeOuunze p, T. B. Kapneuko, Bausanne nNoBepxHocTHO-aKTHBHOH Cpefbl Ha 
TPOLeccal Repopmaun MetTamoB, 1954. = ° TI. A. Pe6un ne p, Hospie npo61empl pu3sHko- 
XMMHYeCKOH MexaHuKH, Jloknan 26 I 1956, [locrosuHbld mexUHCTHTYTCK. KOJJIOKBHYM 110 
TBepbIM (asam MepemenuHoro coctaBa, 1956. *C. T. KumKkun, C. 3. BokmTedun, 
(IpHMenenue H30TONOB B_ TeXHUKe, OHOMOrHH HM CesbCKOM xo3alicrBe, 43. AH CCCP, 1955. 
3 A. M. Ilo tak, Xpynkue paspyulenua cram H CTaIbHBIX Jetamei, 1955. * C. M. B u- 
ua pos, JLAH, 55, Ne 9 (1947); 58, Ne 6 (1947). 21°C. M. BuuaposB, COopn. Tp. 
AH CCCP, 6, 216 (1955). 
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Jloknagn Akagemuu nayr CCCP 
1956. Tom 110, Ne 6 


PH3HTECKAAH XHMH 


M. B. CMMPHOB, H. A. UYKPEEB u JI. E. ABAHOBCKHH 


NOJIAPH3AWMA OKHCHO-YFOJIBHbIX AHOJOB TOPHA B 
PACIJIABJIEHHbIX XJIOPHAAX MPH HH3SKHX IJIOTHOCTAX TOK 


(IIpedcmaeaeno axademukom A. H. Ppymxunoim 26 IV 1956) 


B ono u3 Hamux paOoT Oplio ycTaHOBJIeHO, YTO Ha OKHCHO-YPOJIbHbIX! 
3NCKTPOaX TOPHA B XJIOPHAHbIX paciiiaBax YCTaHaBJIMBaeTCA PaBHOBeCHbIet 
CKayOK MOTeHWHMasla, BeJIMYMHA KOTOPOTO OMpejeIAeTCH MOJIbHO-OJIEBOH KOH- 
WeHTpaluel HoHoB Th** B ameKTpOJHTe H aBsJIEHHEM yrvIeKHCIOrO raza B AYeCHKE 
cormacHoO 9SseKTpOHOH peaxunu: ThO, + C — 4e 27 Th** (pacnuas) + CO,.! 

C nebo JabHelwero H3YYCHHA ZJIEKTPOJOB TaKOrO pola HaMH Oplia HCcwe- 
JOBaHa aHOHaA NOMAPH3aNHA OKMCHO-YFOJIbHbIX IJIEKTPOJOB B pacnwaBe XO 
PHB. 

DNCKTPOMbI Mbl WSPOTOBJIAH WS CHeMHabHO OUHMIMCHHOM OKHCH TOpHA ¥ 
yruiepoga (92 Bec. % ThO, u 8 Bec. % C). 

AHOJHYIO MOJAPH8AaHIO STHX BEKTPOAOB HaOOLaH B paciaBJeHHOL 
3BTEKTHYCCKON CMECH XJIOPHOB JIMTHA HW Kaa, comepxamleh 5,17 Bec.% ThCl,, 
lIpH Temnepatype 713°. [lepey usmepeHuAMH SJIEKTPOJ{bl BbIepXUBAJIH B paca 
Be JO Tex TlOp, MOKa UX NOTeCHUHasbl HE JOCTHTasH MOCTOAHHOH BeJIMUYHHBI, JIe- 
*Kameh Ha 0,963B OTpHilaTembHee NOTeEHUHaa XOpHOro seKTpoga. Ja store 
noTpeOopasocb OKONO 7 4ac. M3mepeHna NOApHsalHu MpOn3BOAHIH, OTHOCH- 
TCJIbHO XJIOPHOFO 3JIEKTPOa CPpaBHCHHA, B TepMeCTHYCCKH 3aKPbITOH KBapleBOk 
AYCHKE, HAMOJIHCHHOM YHCTbIM YIJICKHCJIbIM ra30M. Oco60e BHHMaHHe Obl0 06- 
pallleHO Ha TO, UTOObI HCKJNOUUTb BOSMOXKHOCTH IPpOHHKHOBeHHA XIOpa Ha ee | 
yrOJIbHDIM ano. Jia STOTO MEXKY XJIOPHbIM SJEKTPOOM, KOTOPbI HaXOWMICH} 
B KBapleBOl MpoOupke, M aHOAHOM NOMellaM AHadparMy W3 OKMCHO-yrOJIbHOL | 
KpowkH. BenomoraresibHbi KaTO/| Tak»xKe NOMelLaH B KBapleByIo NpoOupkKy, 
HMEBLIY!O HeOOMbUIOe OTBeEpcTHe Ha JHE. 

Pa3HOCTb NOTeCHIHaJIOB MEK]LY OKHCHO-YPOJIbHbIM AHOJOM H XJIOPHbIM o1eHl 
TPpOJOM CpaBHeHHA H38MePsJIH B MOMEHT BbIKJIOYCHHA TOKA IJIEKTPOIM3a MPH 
MOMOMM wWsieHpuoro ocuusOrpada. AHOA Kab pas NOIAPH30BaIH pH 3a~ 
JaHHOH MJIOTHOCTH TOKa B TeyeHHe 4 ceK. OOmlee KOMMUECTBO SJIEKTPHUeECTEA, | 
mpowmesimero vepes sueHKy 3a BPeMH H3MepeHHH, OblIO HACTOJIbKO He3HaUHTeJIb-| 
HbIM, UTO H€ MOTVJIO BbISBaTb CKOJIbKO-HHOYb CYHLECTBCHHbIX H3MCHCHHH MOBepx- 
HOCTH aHogoB. []OTHOCTb TOKa MbI NOCTeNeHHO NOBbIAaIH OT 7- 10° > 70 0,4 a/cm?. | 

PesybTaTbl H3MepeHHH NpescraByeHbl Ha puc. 1, Ha KOTOPOM NOKa3aHa. 
3ABHCHMOCTb TOJIAPH3allMH OT IWIOTHOCTH TOKa (paCCUHTaHHOli Ha TreoMeTpH-| 
YeCKYIO NOBEPpXHOCTb aHooB). Hue 2-107? a/cm* anoqubii NOTeHUMa O1H30K 
K PABHOBECHOMY H MaJIO MCHACTCA C MJIOTHOCTbIO TOKa: IIPH BO3paCcTaHHH MOT- 
HOCTH TpHMepHo B 23 pasa aHOHbIH NOTeHWMaI yBeMuMBaeTcs Ha 0,03 B. 
OKCHEPHMeHTAJIbHbIe TOUKH JOBOJIbHO OH3KO OMKATCA Ha TIpAMoH, ONMCbIBae~ 
MOH SMHHpHyeCKHM ypaBHeHHeM 


o, = — 0,85 + 0,026 Ig i. 

Korja MOTeHUHas OKHCHO-yrOJIbHbIX AHOJOB JOCTHraeT BeNHYHHI OKONO 
0,92 B oTpulaTeibHee MOTeHUMama XMOPHOrO SeKTposa, Ha NO APH3allHOH HOH 
KPHBOM HaOsofaeTca u30M. IIpu naoTuocTu ToKa Bbuue 2- 1073 a/cm? anogHprit 
NOTeHIMasI HAaYHHaeT BOSPaCTaTb C MVIOTHOCTbIO TOKA 3HAYHTebHO GOpicTpee. 
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QOKCHEPUMeHTabHbIe TOUKH OKaTCA 3eCb JOBOJIbHO OH3KO MO mpsMoli, 
ONHMCbIBAeCMOH SMIMPHYeCKHM ypaBHeHHeM 


| % = — 0,31 +. 0,24 Igi. 


C janbHetwuM NOBbILIeHHeM NOTHOCTH TOKa (Bpuue 5-10? a/cm?) Ha6.uo- 
AaeTCA MOCTEMCHHOE OTKOHEHHE OT STO NpsAMOi B CropoHy Gombeli NOJIApH- 
salu. 

_ Anamnw3 moKkasan, To npH mnorenunanax HuxKe —0,2 B OTHOCHTeIbHO 
SNOPHOrO 9SJIEKTpOa Ha OKHCHO-YrOJIbHbIX aHOaX BBbIJeIAeTCA TOKO 


yraeKucutblit ras. XJOp B aHOMHbIX rasax OOHapyxXMBaeTCA TOMbKO Tora, 
Koryla AaHOJHbIt MlOTeH- 


van focruraer stoi penu-  ¢7%) 
MHbI HW MepecTaeT npakTu- eC) 
€CKH MeHATECH MPH Jaub- 4 
HeHWeM YBeIHYeHHH M0T- 5 
OCTH TOKa. 

Tlonyuenupie 9kclepuMeH- 1°10" | 
faJIbHbl€ JaHHbIC MO3BOVIAIOT g 


3bICKA3aTb HEKOTOPHIe mpey- y 
IOJIOKCHHA § OTHOCHTeJIbHO 
Mpoweccos, mporekarouyux 
1a OKHCHO-yrOJIbHbIX aHO- 
Jax MIpH 9deKTpomHse pac- 
IaBJIGHHbIX XIOpH_OB. Bo 
PeMA 9JIEKTPONH3a TOK 
epes aHOJbl MOET TIpoTe- ? 
aTb KaK B pe3yJIbTaTe He- 

OcpeqcTBeHHoro nepexoga = /x0” 
aTHOHOB B pacnmaB 10 6 
eakuuH ThO, + C— 4e—> 4 
+> Th‘ (pacnias) + CO,, Tak 


TROMHOCING InOKE 
ISS 


13a cueT paspaqja HOHOB al 1 
«Opa Ha HaHOosee 3eKTpO- peg? i 
IPOBOJHbIX YIOJIbHbIX Yac- ee, 
za SS eS ee eee ee | 
ruuax 2C]” — 2e > Cl, OI EMI TOGO SF NAO =O mG 


a copOupoBpaHHbllit Ha yr Je) JUMEHYUAN OMHOCUMEN6HO xhOpHoz0 MEHINPOOR 
_ _Boilensiemprit ODS ar pare 7. Tlonapusanvounad KpHBaan OKHCHO-yrojbHOrO 
sOpOupylollulica Ha yroub- awoa Topust 
ibIX YacTHWax, AWupdyuyAu- 
)yeT 110 HX NOBEPXHOCTH, NomayaeT B MCCTa KOHTAKTA HX C OKMCHBIMH YacTHLaMu 
1 BCTyMaeT B peaklMio xsO0pHpoBanus ThO, + C+ 2Cl, = ThCl* +CO,. 
O6e seKTPpOXHMHYECKHE PeaKILMH MPOTeKAaIOT OMHOBPeMEHHO, HO C pasHEIMH 
SKOpOCTAMH. BemMunMHy aHOJHOrO MOTeHIMasa, OUCBUHO, OrpeesAeT HaHMeHee 
3ATOPMOMKEHHbIN W3 STHX JBYX MapasmwembHbIX Mpoueccos. Pay aBTopos (2) 
IPHJCpXKUBaeTCA TOTO MHEHHA, YTO HA OKHCHO-YIFOJIbHbIX AHOJaX Pa3spsAKaIOTCA 
[Mlb HOHbI XOpa. Ecsiu BCTaTb Ha 3TY TOUKY 3peHHA, TO HeIb38A pasyMHO 008- 
ICHHTb, NOYEMY PaCTBOPCHHE OKHCHO-YFOJIbHbIX AHOJOB IPOTeKaeT C HAMMeHbIUICH 
IOJIAPpH3alveH MMCHHO IIpH HH3KHX MJIOTHOCTAX TOKAa. JleiicTBuTenbHo, B TaKOM 
ydae HYKHO Opiio Obl MpeANOIORUTb, YTO CKOPOCTb BTOPHYHOL XUMMYCCKOM 
eaKULMH, B KOTOPOHM NOTpeOAeTCA BbI-eMAeMbIN XOP, MocTHraeT HavOosbUeH 
SeJIMUHHbI IPH MHHHMAJIbHOM ero KOHIEHTPallHH Ha MOBePXHOCTH YPOJIbHbIX Wa- 
THI. OHako Takoe npesmonoxKeHHe He BbIJepxKHBaAeT KPHTHKH. Ajcop6uHA 
(Opa Ha CaMOM jleyle HJleT Ha 9HEPreTHYeCKH BeCbMa HeEOJHOPOAHOH MoBepx- 
IOCTH YIJIEPOAHHIX YacTHY. Berqens1owluca NpH HH3KHX MOTHOCTAX TOKa XJIOp 
WicopOupyetca Ha Oonee aKTHBHbIX UeCHTpax MOBepXHOCTH HM TOsTOMy Oosee 
[POUHO CBASbIBAaeTCA C yrsepoyqomM. B cusy sTOrO OMKHA 3aTPYAHATLCA ero 
cP y3HA MO MOBEPXHOCTH, YTO MOKET NPHBECTH TOJIbKO K YMCHbILEHHIO CKOPOCTH 
eaKUHH XJIOPHPOBaHHA, HO. HHKOHM OOpa30M He K €€ BO3pacTaHHw. 
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Bonee BeposTHO, YTO MPH HH3KMX IJIOTHOCTAX TOKa PpaCTBOPeHHe OKHCHC 
YFOJIbHBIX AHOJOB MPOHCXOAHT, B OCHOBHOM, 3a CU¥eT 3JIEKTPOXHMHYECCKOH P 
aKI[MH paCTBOPeHHA OKHCH B IPHCyTCTBHH yrviepoya 

ThO, + C —4e—> Th*+ (pacnaas) + COg. | 

Hamu Oni HCCNeAOBAHbI Mpouecchl, KOTOpPbIe MpOTeKaloT NPM deKTPONHE 
XJIOPHHBIX PaclaBOB Ha aHOaxX U3 HUSIIMX OKHCIOB HeKOTOPbIX MeTaJJIC 
(THuTaHa H Jp.), OOMaaloulHx BbICOKOH 3eKTPOMpOBOAHOCTHIO. Bpl10 yCTaHOE 
JI@HO, YTO OHH pacTBOpAIOTCA pH Oomee OTPHUATeJIbHbIX MOTeHWMaax, We: 
NOTeHIHa XJOPHOFO IJIEKTPOJa, MOCbIIAaA B pacislaB COOTBETCTBYIOM[HE KaTHOH] 
u jlaBad B OCTaTKe BHICUIMe OKHCIIbI. [losTOMY C H3BeECTHbIM OCHOBAHHEM MO2KH 
npeqnoaraTb, YTO BbILeyKasaHHasd SeKTPOHad peakUMA MPOTeKaeT CieAYIC 
MMM OOpa3soM. OrpullaTenbHbie HOHbI KMCOpOjla KPHCTaJWJIMYeCKONW peLleTK 
OKHCH TlepexOMAT Ha yruiepo B MeCTaX HX HelocpeqCcTBeHHOrO KOHTaKTa. Kr 
COpoy, XeMOCOpOUpyeTca H B KOHL KOHILOB JlecopOupyertca B Bue yrvleKMCJION 
rasa xO®-+ yC — 2xe —> [CyO,] — CO,. L 

BpijesieHHe Ha YFOJIbHOM aHOJe IPH 3JIeCKTpONH3e HE PaBHOBeCHOH CMeC 
CO, u CO, a nouTn uucToro yruieKHcsOro raza BOOSIE XAPaKTePHO JIA BIEKTPC 
XMMHYCCKHX TIpoweccoB OKHCeHHA yrsepoja (?). O BosMOxKHOCTH le 
B Pelle€TKe HOHOB KUCOpOfa, B YaCTHOCTH, FOBOpsT OnbITHI We Bepa u Pacta(* 
KOTOpbI€ NOKasaIH, 4TO B MeTAJIJIMYECKOM IMPKOHHH, MNOPrIOTHBIUEM OKOJI 
40 at. % KHCOposa, HaOmMOMaeTCA MepemelleHue ero K MOsIOKUTEMbHOMY a | 
poly, T. €. Aupdy3ua B Bue OTPHUaTeJIbHO 3apAXCHHbIX HOHOB. 

Baaroqapa yxo,y YacTH HOHOB KHCMOposa Ha yruiepo B NOBepXHOCTHO 
COC OKHCHON (pasbl BOSHUKaeT JesPeKTHAA PelleTKAa C BOSPOCIIeH MOABUXKHOCTS 
HOHOB, H CTaJiO ObITb, HW 9JIEKTPOMpOBOAHOCTHIO. B pesybTaTe, NO Mepe pa3spa 
HOHOB KHCJIOpOfa B M€CTaX KOHTAKTA WACTHIL OKHCH HW yrsepoya, B IIECKTPOI 
HEMOCPECTBEHHO H3 OKHCHOH (pasbl MepeXOAUT SKBUBAJICHTHOE KOJIMYECTBO KaTHG 
HOB M€TaJJIOB. B CBA3H C STHM Clef yeT YNOMAHYTb OnbITHI JLancopya (*) no seu! 
TpowH3y TBepyqoh oxucu Topua. IIpu Temmepatype 1300° B uacTulax OK 
BO3JIC KaTOJa HaOMIO{asIOCb HaKkOMNJIeHHe MeTamIMYecKOoro Topua. Manaa noms 
pH3alHA, C KOTOPOM 9Ta peakILMA NpOTeKaeT MPH IICKTPOMH3e, MOSBOAeT pe 
NoNaraTb, YTO paspA HOHOB KHCNOpoOAa Ha yrsmepoye M Mepexok MOHOB MeTad 
B paciiaB MIPpOHMCXOLAT H3 MOBePXHOCTHBIX CJIOCB KPHCTasJIMYeCKOH pelle 
OKHCH, HE OCJIOKHAACH AudppysueH B TBepAOW dase. 

3-34 HUSKOM SeKTpOMpoBOAHOCTH OKUCcH Topua (°) *POHT STO STeKTPC; 
HOW peak OrpaHvyeH MeCTaMM HeMocpesCTBeEHHOrO KOHTAKTa YacTHI, OKNG 
H yrmepola pyr c Apyrom u c aiexTposutom. Tlostomy np MOBbILIeHHH 1110) 
HOCTH TOKa B KOHI€ KOHIOB JOCTHraeTCA MpeesbHbIM TOK, OOYCIOBJICHHbI BOX 


POCIIMMH SaTPyHCHHAMH [IA eCrO MpOXo*KeHHA Yepes 30HY peakILHH. — 


HeHWee YBEMYeHHE AHOMHOM MIOTHOCTH TOKa CTaHOBHTCA BO3MO2KHbIM TOJIb} 
3a C4CT Paspsjfla MOHOB XJlOpa Ha yrOJIbHbIX “WaCTHWaX NOBepXHOCTH aHosa. Er! 
NOTeHUMaJ! HAYHHACT BOSPaCTaTb C MOBEPXHOCTHOH KOHUeHTpallueli aqcopOupd 
BaHHOrO Xwlopa. 

Ecum CunTatb, YTO CKOPOCTh BTOPHUHOM peak XIOPUpOBaHHA, B KOTOP 
NOTPCOJAeTCA BbICIAIOMMUCH XJOP, NPOMOPIMOHabHa ero MOBepXHOCTH 
KOHICHTpalluH B HEKOTOPOM CTeMeHH 7, TO aHOJHbIM NOTeHIMAaN JOJDOKeH OBI) 
IMH€HHO MCHATBCA C JOrapHpMOM MIOTHOCTH TOKa CorsacHoO ypaBHeHHIO 


» =const + 9,92 x 10 + igi. | 


B elcTBUTebHOCTH, IPH MWIOTHOCTAX TOKa BbIIUe 2- 10-3 a/cm?, korga 
JIAPUSAMA OKUCHO-YPOJIbHbIX AHOOB TOPHA ONpeMeAeTCA CKOPOCTHIO lea | 
HOH peakUMM XJOPHPOBaHUA, NOMAPMSAMOHHaA KpuBaa MpsAMosHHelina JTL 
B OfpaHHYeHHOM HHTepBavle MIOTHOCTeH TOKa. | 

Kak nokasasiu ucceqopanua A. H. ®pymKuna u ero coTp.:{°),. xapanny 
Pe HaKOMICHuA aCOPOMpOBaHHOrO Ha IJeKTPOe BeMLeCTBa B H3BECTHDIX Cay 
taAX MO2KHO CYMTb NO H3MCHCHHIO dJIeKTPpOAHOrO NoTenmnana. Ec Opt at 
COpOMMOHHAA UZ0TepMa XJOpa Ha yrvie yOBseTBOpAIA OObIUHOMY ypaBHeHH 
Jleurmiopa, TO Mex,y MoTeHuMasiom SCKTPOMa Y MU CTeMeHbIO 3allOJIHeHHA | 
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(OJI2KHO ObLIO ObI ObITH COOTHOUIeHHE 


RR x 
Ca aa OG caer? 
AC Yo — MOTeHIMadl, OTBEYAIOWIMH MOMOBHHHOMY 3aMOJIHCHHIO MOBepxXHOcTu 
‘acTHI, yrviepoqa alcopOupoBaHHbiM xJopom. KpuBas, oTBeuaiollaa 2sTOMy 
‘paBHeHUlO, HMeeT IIpakTHYeECKM MPAMOJMHCHHDIN yuUacTOK JIMUIb B Y3KOM HH- 
epBasle MOTCHIHaJOB, OTBeYaIOIWMX CpeHeMYy 3allOJIHeHHIO MOBepXHOCTH. 
JAHAKO BO MHOPHX CJlyaasx, B TOM UMCNe HU HaLllleM, IPOTAXKCHHOCTb MpsAMOJIN- 
f€MHOrO yuaCTKa MO OCH MOTeEHUMaJIOB NOJyuaeTCA 3HAUHTeIbHO OONbIUIell. 
\ 9TO O3HaUaeT, YTO H8OTepMa aXcCopOIMH ONNCHIBaeTCA He ypaBHeHuem Jlenr- 
Wiopa, 4 HEKOTOPbIM CTeMeHHbIM ypaBHeHHeM. IIpoBemqeHHbIe TeMKuHbIM pa- 
YeTbI MOKAa3bIBaIoT, UTO TAKOFO POA MZOTEPMBI ALCOPOMHH CBASAHbI C HEOLHO- 
NOMHOCTbIO SHEP CBASH aCOPpOMpOBaHHOrO BellecTBa C agcopb6eHTom, Kak 
Ke TOBOPHJOCb, TaKad 9HEPreTHYeCKH HEOMHOKpaTHaA acopOuNaA xOpa Ha 
TIC NPOHCXOANT Mpu paspaye ero HOHOB Ha OKHCHO-YPOJIbHbIX aHomax. 

IIpu BbICcOKUX MJIOTHOCTAX TOKa, KOra MOBEPXHOCTb YrOJIbUbIX YaCTULL MpH- 
HWKaeTCA K HACHIILCHHIO aCOPOMPOBaHHbIM XJIOPOM, aHOHbIM NOTeHIMaJ Ha- 
WHaeT pacTu C MJIOTHOCTbIO TOKa ObICTpee, YTO BbIPAaKaeTCA B U3ru6e MpAMO- 
WMHeMHOrO yuacTKa NOJAPH3allMOHHOH KPHMBOL K OCH MoTenuMaOB. Ilocse Toro 
aK JLOCTHPaeTCA HaCbIUeHHe, YaCTb XJOPpa HaYHHaeT YXOMUTb C AHOJHbIMU 
a3aMH B aTMOCWepy (YHOCHTCA C YIJICKHCJIbIM ra30M); AKTHBHOCTb afcop6n- 
OBaHHOTO XJOpa MepecTaeT MpakTHYeCKH MCHATHCA IPH [aJIbHeHIWeM MOBBI- 
€HHH MJIOTHOCTH TOoKa. B pe3yJibTaTe NOTeHIMad, MOCTHTHYB BCJIMYMHbI OKO- 
o —0,2 B OTpHaTeJIbHee NOTeHUMasa XJOPHOrO 3eKTpOma, OCTaeTCA NouTH 
e€H3MeCHHbIM. OH OTBeUaeT NaplMaJIbHOMYy WaBJICHHIO XJIOpa B AHOMHDIX ra3zax 
opamka 1/100 atm. IIpu yBeruyeHuu MIOTHOCTH TOKa NaplMasbHoe AaBsenue 
Opa BOspacTaeT, H NOTCHWMa OKHMCHO-YPOJIbHbIX AHOJOB IpHOJMxKaeTCA K 
OTeHIMay XJOPHOrO BIeKTpOsa. 

O xapakTepe Mporeccos, NpoTeKalollux Ha OKHCHO-YyrOJIbHBIX aHOJax, MOXK- 
O TakxKe CYAMTb NO JenOMApH3alHu MOCJe BHIKJIOUCHHA TOKA SJICKTPOIN3a. 
Ora MIOTHOCTh NOIAPH3yrlollero TOKA COOTBETCTBOBAaa NPeCHMYLIeECTBeEHHOMY 
a3spAy HOHOB XJIOpa, Ha OCHIMMJIVJIOrpaMMax, CHATHIX WWIeHPHbIM OCLHIIOrpa- 
JOM, KOTOPbI OTONPad OT AYeHKH TOK CHJIOH OKOJIO | Ma, HaOMIOLaJIMCb 0- 
OJIbHO OBICTPble CMabl NOTEHUMAaJIOB OTHOCHTCJIbHO CBHHILOBOrO IJIEKTPOLa. 
[X H€JIb3H ObIIO OObACHHTh TOJIbKO paspAJOM HOHOB B JBOHHOM 3JICKTpHYeCCKOM 
moe (”), Tak Kak IIpH H3MepeHHAX K KATOJHbIM OCLMJOrpadpom, OTOupalonuM 
T AYCHKH HHMYTOXRKHO MaJIbI TOK, TAKHX CNaOB MOTeHWMaJOB He MPOUCXOAMJIO. 
JYeCBHHO, eMOJIApN3aluAa, HaOwOaeMadA TPH W3SMepeHHAX Co WWen®HbIM 
SMMIIOPpadoM, BbIsbIBaIaCb OOPaTHbIM IJIEKTPOXHMHYECKHM PaCcTBOpeHHeM 
copO6upoBaHHoro XJOpa 3a CYeT TOKa, OTOMpaemMoro MIpHOOpoM oT sAYeNKH: 


Pb*| PbClz, LiCl, KCl | | ThCl, LiCl,,-KCl1 | Cl, C +. ThOz. 


TCYTCTBHE 3AMeTHOM JeNOmApUsalHM Mp M3MepeHHAX C KaTORHbIM OCIMJVIO- 
JacoM CBHJeTeMLCTBYeT 06 OTHOCHTeNbHO HeOO/JbIIOM CKOpOCTH NOTpeOmeHHA 
(COPOUPOBaHHOTO Ha OKHCHO-yrOMbHbIX AHOMaxX XMOpa BO BTOPHYHOK XuMUYe- 
coh peakWHH XJJOpHpoBaHHaA. 
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PH3HYECKAA XHMH; 


H. J. TOMAWOB u FO. H. MUXAHJIOBCKHH 


UCCJIEMOBAHHE KWHETHKHM 3JJIEKTPOMHDbIX MPOWECCOB 
0], AJCOPBLLMOHHbIMH NMJIEHKAMM BJIATH 


(ITpedcmasbaeno akademuxon A. H. PpymKunola 16 V 1956) 


Hecmotpa Ha 3HAaYHTeIbHOe UHCIO paOOT, MOCBSIMCHHBIX HCCeOBAHH 
aTmocepHow Koppo3HH MetasioB (**,°,°), MO HaCTOSIerO BpeMeHH OTCYTCTBY 
KONMUCCTBEHHbI€ JIAHHbIe O KHHETHKE 3JIEKTPOXMMHYCCKUX TPOWeCccoB, Npor 
KAIOWUX HA MOBEpXHOCTH MeTaJIa TO], aCOpOMMOHHDIMH MJIeHKaMM BvlaPi 
Uccneqosanue padorbi Mojeseli KOpposHOnHbIX Map (™) M 9MeKTPOHBIX NPOUE 
COB Hoy, TAaKHMH IieHKaMu Barn (7) NOKasasIM, YTO CKOPOCTb KaTOMHOFO Mp 
ecca KHCNOpOAHOH jenouApHsalMH BOspacTaeT C YMCHbUICHHeM TOJILHE 
wieHOK. OyHakoO B TOPMOKeHHH OOeErO KOPP 
3HOHHOFO TIpowecca jOJIf KATOAHOTO KOHTpOs 
ocTaeTca Bce elle NpeBasIMpyrollen. OTH BbIBOA 
OTHOCATCH K BUJ{MMbIM BJIa2xKHbIM IWJI€CHKaM Ip 
YMeHbIIeHHH UX TOMB 1030p. Tambuenme 
YTOHbILeHHe MIeHOK, H TeM Oomee Nepexoj K 4) 
COpOLMMOHHBIM TOMMLWHaM (COTBIeE MHKPOHA), Ka 
yKa3bIBaslocb pauee (*), JJOJKHbI IPHBeCTH K yBe 
JIMYCHHIO JOJIH AHOJHOFO HW OMHYeCKOLO KOHTPO.F 
(IPH YMeHbUIeEHHH JOH KaTOAHOrO KOHTPOUs 
TIpAMBIX SKCIEPpHMECHTaJIbHbIX JAHHbIX, TOATBES 
*KAalOWAX 3TH MOMOKeHUA, JO HacTOAIMLEer 
BPeMe€HH, OfHAKO, HE MMeJIOCb BCJEACTBHE HE 
JOCTATOUHOH paspaOoTKH MeTOAHKH SJIEKTPOX! 
Puc. 1. Tlonepeynprii paspes sueli- myyeckHx HCCIeOBaHHK MO, ajlcopOlMOHHbIM 
KH; 1—duexTpombl us omPrH yyeyKamu Byslari. Tleppble MOMbITKH H3MepHT 
(B NapaxX Meb— WHHK, Meb— e 
AMIOMUHNH, Mob — Keres); 2—  HOTCHUMaJIbI MeTAJJIOB BO Bula2KHOK aTmocdep 
CTeCKJIAHHbIe IWACTHHKH; 3 — O60H- B 3a€BMCHMOCTH OT HU38MCHCHHA OTHOCHTeCJIBHO 
Ma ug MveKcurmaca; #4—BlaxK- BylaxKHOCTH (°) HE MOP BbIABHTb XapakTe 
ubie Moock OymarA; 5 — cTaH-  kyHeTHKH MPOTeKAHUA SIEKTPOMHbIX Mpoueccc 

WapTuble MOJIyIJIeCMeHTbI 
TIO], aCOPOUHOHHHIMU TWIeCHKaMH Barn. 

B uactosmeli paOoTe Ha OCHOBaHHH pa 
paOoTaHHOH MeTOJUKH ylamocb UCCJIEOBaTb 3JJICKTPOXUMHYeCKOe MOBEeH! 
pala MeTaJJIOB NOW aCOpOMMOHHbIMH MIeHKaMH Bar U KOJIMYeCTBeEHHO OTp 
JICIUTb JOM KaTOHOrO, AHOMHOrTO HW OMHYeECKOFO KOHTPOJIA pH padoTe KO} 
pO3HOHHOrO 9JIeMeHTa B aTMOcdepe BulaxKHOcTHIO 100% u HuKe. 

B kauyecTBe HCCJeyeMbIX IJCKTPOJOB TIpHMeHANacb Mef\Had, WHHKOBA:! 
*KeNe3sHaA HW aJOMHHHeBad (hosbra TommMHon 20—50 wu. Ilonocku dow! 
qauHon 100 MM BKWJIeHBaIHCb MexK]Y JBYMA NMOMMPOBaHHbIMH TwacTHuka 
cTeKa TOUMMMHOH 1,5 MM. Topl{bl CTeKJIMHHbIX IaCTHHOK HW CPONbTU WVINGoB 
JMCb Ha MHKPOHHOH Oymare H OOpasoBbIBasId paOouyIo MOBepXHOCTb sivelt 
(puc. 1). Jaa nonyuenua aHOHbIX HM KATOMHIX TMOJIAPH3AlMOHHbIX KPHBb 
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Ka MOMelWaiacb B SKCHKATOP C ONpefeJeCHHOM BMaKHOCTHIO, ‘KOTOPAs MOjI- 
KB AJACb NOCTOAHHOH NyTeM yCTaHOBJI€HHA PaBHOBECHA C JeCTHIAHPOBaHHO!i 
(OH HIM HaCbILeHHbIMU pacTBopamH cose (NaCl, Ca(NO3)2). QuekTpHyeckan 
Ma MO3BOJIAIa IIPOBOJHTb peryJlHpyemMyio TlOJIApHsallMio, KaTOHyIO js 
10rO HM aHOMHY1O AIA Apyroro sekTpOa. QNeKTPOJHTOM B Hcceyemon syeli- 
CAYKUa asCOPOUHOHHaA WieHKa BuAarH Ha TOpiax WcceyeMbIx SNeKTPO- 


3 H Ha cTeke Mexay HuMH. Mamepenne 
PeHUMAJIOB MPOHSBOAUMOCb MO OTHOMLICHII0 
MEHO-CYJIb(aTHbIM dJIEKTPONaM cpaBne- 
A, KOTOPbIe YKPeIJIAIHCb B KPbIIUKe 9KCH- 
ropa, a CBOHMH paOOuHMH KOHTaKTaMH Co- 
iHAJIMCb «C MONOCKaMH (HJIbTPOBAaJIbHOU 
Mar, CMOUCHHOHM pacTBOPOM COJIH, Haxo- 
welict B 9kcHKaTOpe. DubTpOBasbHan 
Mara CBOHM KpaeM MIpuKacalacb K OOKOBOH 
3EPXHOCTH cTeKJIa. TakHM OOpa30M, B Ka- 
TBE 9JIEKTPOMHTHYECKOFO MOCTHKA Js 13- 
DEHHA MOTCHUHAOB JJIEKTPONOB B aHHO! 
fOAMKe HUCHOb3yeTCA alcOpOUMOHHAaA IIeH- 
Bilary Ha NOBEPXHOCTH CTeKNA. TlocKkoub- 
‘TOMMMHA STOH NICHKH MaJia, a SIeKTPO 
IBHEHUA HAaXOMMTCH 3a IIEKTPHYCCKUM M0- 
E QJIEKTPOJOB, TO HCKaxKeHHA, BHOCHMbIe 
KTPHYCCKUM TOJIEM Tp MOJApHsaun, 
Hb MaJIbI H HMM MOXKHO Mpenedpeyb. Jha 
€peHHA NOTeHUHAJIOB HCHOMb3OBAaJICH Ka- 
HbIf =BOJIBTMeTp Ha 3JIEKTPOMeETPH4eCKHX 
max. 


6 


04 : 
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», 3. Anonnaa (A) wu Katonuat (6) monapusanua 
aj0B B aTMociepe Bo3sfryxa 100%  BuraxKHOCTH. 
_amomunult, 2 — UHHK, 3 — %KeJes0, 4 — Melb 
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Puc. 2. U3menenve natabublx MOTeH- 
IHaJIOB MeTaJJIOB BO BpeMeHH MO] ayt- 
COpOMHOHHOK MeHKOM Bar B aTMO- 
cdbepe Bo3szyxa 100% BaaxKnocTH Aa 
1 — amomunusa, 2 — wuHKka, 5 — Me- 
au. BenwunHbl MOTeHILHAJIOB B3ATHI TO 
OTHOWCHUIO K HOPMAaJbHOMY BOOpO- 
HOMY 9JIEKTPOLLy 


Ha puc. 2 mpefcTraBeHO H3MeHeHHe HataJIbHbIX NOTCHI{MAJIOB IJICKTPONOB 
BPCMCHH TOCHe MepeMeneHHA IIEKTPOMOB B aTMOCiepy AaHHOM BNaxKHOCTH. 


Kak BuyHO 3 pc. 2, NoTenin- 
aJIbl BC@X HCCJI€OBAHHbIX Me- 
TaNJOB, B Mpowecce BbI,ep2xKH- 
BaHHA UX BO BaKHOH aTMO- 
ccbepe oOslaropamKuBalorca. ITO 
CMeILeHHe MOTEHILHAJIOB B MOJIO- 
YKUTEJIbHYIO OONACTb, KAK HaM 
KaxkeTCa, cmeqyeT OObACHHTD 
YBEIMYCHHEM aHOHOM NomsapH- 
3yeMOCTH MHKPpOaHOOB B IIpo- 
ecce ~pasBATHA aTMocdepHol 
KOppo3HuH TO} alcopOlvoHHOH 
WwleHkKoH Baru. Crepyer oTme- 
THTb, UTO KOHCUHbIC 3HaveHHA 
MOTeHUMAaANOB HCCJeOBAHHbIX 
MeTaJIIOB 3HAYHTeJIbHO TIOJIO- 
XKUTeIbHee, UEM OOBIUHO HaGuIIO- 
aeMble CTalMOHapHple TNOTeH- 
[lMasibl 9TUX 2%e MeTAJVJIOB, H3- 
MepseMbie TpH HX MNOMHOM I0- 
rpyXeHHM B BOY HAM BOAHEIC 
pacrBopbr xopujos (7). XapaK- 
TepHo TakxKe, JTO MoTeHIna 


unuka TO  afcopOuvOHHOl 
WIeCHKOH BAAarH OKasbiBaeTcA 
6onee  OJIOXRKUTEIbHBIM, UCM 


reHiiHaJl aJIIOMUHHA. Takoe Ke TOJOMKeHHE ITH MCTaJVJIbI, Kak H3BeCTHO, 3aHH- 
tOT B PAY HOPMa JIDHbIX SJEKTPOMHBIX MOTCHILMHANOB, HO COOTHOIMCHHE HX MlOTCH- 
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1HasOB OOpaTHO B pAMy CTalMOHapHbIX NOTCHIMANOB B pacTBopax XJI0pH 
Jo OObACHACTCA B3HAYHTeNbHO OoOvIbUNeH CTeNeCHbIO aHOAHOU MOApH3yeM 
uu abOwHOoro MaccCMHBHpOBaHHA UWMHKa B TOHKHX ajJICOpOMHOHHbIX CuI 
a pHc. 3 MpescTaBseHbl KaTOHbIe H AHO/IHbIe NOJApPH3alHOHHbIe KPHE 
Ha HCCJI@QOBaHHbIX MeTasax B aTMocdepe 100% BmuaxKHOCcTH. Xopowo Bue 
urO KaTOAHad MOMApHsalluA Ha Me{H B afCOpOMMOHHbIX MJIeHKAx HeBeJIH 


2 4 
HecmoTpa Ha 3Ha4HTeIbHYIO IWIOTHOCTb TOKa (qo 1000 w a/cm*) NoTeHIHe 
udpysHoHHoro) §=6TOKa & 


mopoya fia KaTOfa Jas 
He jOcTHraloTcA. ITO 
TBeEpxKaeT BbICKAaSAHHOE 
Hee MHeHHe (7, 1°) 0 TOM, - 
aj|COpOWMOHHBIe MJICHKH 
rH Ha MOBepXHOCTH MeTad 
He OKa3bIBalOT CYLIeCTBeH 
rO MpensATcTBUA AIA TAX 
3M KHCOposa. | 
Anoquaa mlouIapusar 
4 @ 2 6 20 & 8 yam’ scex metanmo0B, Ha06o 
Puc. 4, Anoquaa noaspusanua ynuxa (1, 2,3) u KaToy- OKa3aIaCb OCHb OouIb 
Hand nNoapwsawud Mequ (4, 5) mpH pasM4uHOH OTHOCHTeJIb- C TeyeHHeM BPeMeHH a 
Holt BrlaxKHocTH Bostyxa: J u 5 — 100%, 2 u4—75%, waa MOMAPHSYeMOCTb NO 
oe TeHHO BOspacTaeT. OTa 

JI@HUMA W3MeHeHHA 0 

waa JWid KaxkOM MCCMeOBAHHOM IIOTHOCTH TOKa OTMeyeHa Ha PHC. ¢ 
crpeKaMH. Oco6eHHO CHJIbHO BOSpacTaeT aHOMHAA MOMAPH3yeMOCTb IPH YM 
WeHHM OTHOCHTeIbHOM BaxKHOCTH aTMocdepbl. Ha puc. 4 NpHBo_ATCA 
HbIe 110 BJIMAHMIO BAKHOCTH BO3AyXa Ha KaTOAHy1O HU AHOAHYIO NOMApH3sa 
HCCJI€OBaHHbIX MeTasI0B. [IpH cpaBHHTeJIbHO 
HeEOOJIbIIMX MJIOTHOCTAX MOAPH3 YIOWUX TOKOB 
NOMAPH3AaWHOHHbIe KPMBbIeE MMeH MpHOIH- 3aBAcuMocTh aHOAHOH TosApH 
2KCHHO. JIMHeHHbI XapaKkTep, MosTOMy MOx- MOCTH MeTAJMIOB OT  BilanKHe 


¢ 


G 


Taodnuna 


HO ObIIO XapaKTepH30BaTb 9PpPeKTHBHOCTb a at 
aHOJHOFO HW KaTOAHOrO Npowecca MIA KaKOU rn > 
BJIa2KHOCTH HAKJIOHOM MOJAPH3aWHOHHOH KPH- — Baaxnoctp B BOabT/aMnep 
Boi (nomspusyemocTpio). B Ta6a. 1 pawotea = *°%4/"** ; 
BEJIMUHHbI AHOMHOM NOMAPH3YeMOCTH MeTAaJVJIOB at | zeae 
(BOJbT/aMnep) B BO3AYXe pasIHUHOH BylaxK- 

HocTH, V3 STHX JaHHbIX cyleqyeT, YTO TIpU 50 — 40? - 
YMeHbINeHHH BJaxKHOCTH BO3yxXa aHOMHAaA 75 710 Oe 
TOIAPH3YeMOCTb MUCCJICOBaHHbIX Me€TAJIJIOB 100 8-10 | 11-40%] 10» 


CHIbHO BO3pacTaeT, HallpHMep, IIpH yMeHbIIe- 

HMM BslaxKHOCTH BOsAyxa oT 100 yo 50% aHogHan TOMApusyemocTb WM 
yBeIMuHBaeTCA Ha TPH NopagKa. Vapectuo (°-*, 1), uro kaToquaa MC 
PH3YeMOCTb C YTOHbUICHHeM MICHKH BuarM YMeHbINaeTCA, OHAKO JIA 1 
YaHIUMX aCOpOWMOHHbIX NJICHOK 9TO YKe OKAa3bIBAaeTCH He J\CHCTBHTCJIbH 
C yMeHbINICHHeEM BslaxKHOCTH BOSAyxXa, T. €. C YTOHbINeCHHeM aycopOlHoH 
MWICHKH Bard KaTOHad MOMAPH3alHA TakxKe YBeJIMYHBaeTCA, XOTA lad 
He CTOJIb 3HA4HTeJIbHO, KaK aHOfHad. CyabHad aHOHad NolApyusa 
MCCJICNOBAHHBIX MeTAaJIIOB OOBACHAeTCA, MO BCel BepOATHOCTH, mMaccl 
PpOBaHHeM MOBepXHOCTH aHOjla B pesysIbTaTe OOpasoBaHHA CIMOWHOH OKHC 
mMeHKH. He weKmo4eHa BO3MOXKHOCTb TakiKe, YTO C YMEHDILCHHEM BuJlarKH 
BOSPacTaeT POJIb 3aMe/ICHHA Mpouecca PH paTaluH MOHOB BCJIeACTBHE Hi 
cTaTKka MOJIeky Bob. Bropad lpHunHa MOxKeT ObITb MpuBeVeHa TAakx 
IA OOACHCHUA BOBPACTaHHA KATOAHOK NOdApHsyemoctTu. Topa3yo Gouee cl 
HOC BOspacTaHHe AaHOHOM TONAPH3yeMOCTH MO CpaBHeHHIO C KaTOHOH 
YMCHbINCHMH BUIaKHOCTH BOSyXA MOXKET CJLYKUTb KOCBCHHbIM yKa3aHHen 
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HOCHTCAbHO OOvIbINee BAHAHHE B TIpouecce yReAMYeHHA aHOLHO! NOJIAp Hs ye- 
TH, MepBoro dakTopa — aHoqHOoro naccuBupoBaHna, 

Alia BbIACHeHHA YCNOBMM paOoTE! peabHBIX MHUKPOKOPpO3HOHHEIX SJIEMeH- 
B MO alcCopOWMOHHBIMH MIeHKaMH Bar UM ONpeeneHuA XapaKTepa KOHTpOJA 
WI MpOBeAeH anamus paOoTb! Napbl Mejlb — WHHK, 9NeKTPOMH KOTOPO! OBIIH 
IBAENCHbI CIOMAHOK MpoKJaqKkoH TommHHolt 180 u. Takaa napa momemtamacp 
McceqyeMyto aTMocdepy H BbIepxXKHBaAach JO CTAOMNH8aLWH HavaJIbUbIX T0- 
HIMaOB. SaTeM Mapa 3aMbiKaJlaCb Yepes rasbBaHOMeTp 6e3 HaNO*KeHUs BHEUI- 
TO HallpsKeHHA WH MpPOWSBOAMIMCb 3aMepbl TOKA H MOTCHIMAIOB SCKTPONOB 
Ipbl. 3a KOHEYHBIE BENHYHHI NPMHNMaNHCch 3HAaueHHA TOKA H TOTeHUMANOB 
pes 90 MHH. nocne samplKaHusa Happ. Jaa KaxKJoro onbiTra paccuuTpIBaach 
NH AHOAHOTO, KATORHOFO H OMHYEeCKOrO KOHTpoNA (29-1*), PesybTaTbI OMbITOB 
JeNCTABJIEHbI B Tan. 2. 

Ilo Mepe yMeHbIMCHHA BaxKHOCTH BOSyXa WOTHOCTS ycTaHaBsMBalomleroca 
PPOSHOHHOrO ToKa Mapbl, Kak M CJeMyeT OKUAATb, 3HAYMTeEMbHO yMeHb- 
aeTCa. OTH pe3yJbTaTbI Haxo- 

TCH B XOpomeM cormacHH SS OSES 
U3BeCTHOH 3aBHCHMOCTbIO CKO- 3aBHCUMOCTb IJIOTHOCTH TOKAa H nomen aHOJHOTO, 
CTH KOPppoO3HH MeTaJJIOB OT KaTOJHOTO H OMHYeCKOrO KOHTPOJIA Napbl Me€b — 
°HOCHTCJIbHOM BJa2xKHOCTH BO3- Pee Wee eee 

xa. C yMeHbIleHHeM Bulax- 


et eee ae re ey 
CTH CHJIbHO BO3pacTaeT Ipe- os Peal er’ gs ~ See | obs 
JIMpOBaHHe aHOMHOrO KOHTpO- = £8 pce ee fe ee ee 
HagKaTOwuEIM: OT4¢xpatHo- ass | 888 | eego | So [see [eed 
mpH 100% oTHOCHTeIbHOL c 
aXKHOCTH 0 40-KpaTHoro mpHx Tee | eo" | root 39 | 0,60 | 0,55 
5% BslaxKHocTH. Uro Kkacaetca 400 | 0.59-P. 0.152.) 10.26 1) 780 


MAHHA OMHYeCKOrO dakTopa, 
CJIEMYeT OTMETHTH, UTO AOCOMIOTHAA BeJIMIMHAa OMHYECKOrO KOHTPOuA Olpese- 
e€TCH KOHQHrypauueH B3ATOH MOJeJH KOPpOSHOHHOM apbl HW B TMepByro 
€pelb TOMMHOH H380NALHH MexKAy 9eKTpofqamu. OuepnyqHo, 4YTO BAMAHHE 
myeckoro (bakTOpa B peaJbHbIX CuIyYanx aTMOcdepHOH KOppo3suu Oyler 
IP€JeNATbCA TEOMETPHYECKHMH PasMepaMH KOPpOsSHOHHHIX Tap. Ha rpauu- 
AX KOPOTKO3AMKHYTHIX 93JIEKTPOJOB BJIMAHMe OMMUeCKOrO dbaKkTopa OyyerT 
HYTOXKHO MAJIO, HW MJIOTHOCTb KOPPOSHOHHOrO TOKa OyfeT B OCHOBHOM ompeyje- 
ATbCA NOAPH3YeMOCTbIO aHOJa. OHaKO M10 Mepe yAauleHHA OT rpaHHlbl Bce 
WIbiee 3SHAVeEHHE OyfeT MpHOOpeTaTb OMHYECKOE COMNPOTHBJIeHHe afcopOmuHoH- 
OM IWICHKM BJlarH, WH 9TO BJIMAHHe TEM CHJIbHee, YEM MEHDbILEe BJaKHOCTS 
3]yXa H MeHbIe arpeCCHBHbIX MpHMeceH B aTMOcdepe. 

Takum oO6pa30M, C YMeHbIIeCHHeM BJlaxKHOCTH BO3fyXa H 9JIEKTPONpPOBO]- 
OCTH MI€HKH pOsb OMMYeCKOrO (haKTOpa OyjeT B OOMIEM BOspacTaTD. 


Wucrutyt dbusnueckoH xumMuH Iloctynuno 
Axkajlemuu HaykK CCCP 16 V 1956 
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Aoxnagn Akagqemun nayrx CCCP 
1956. Tom 110, Ne 6 


PHSHTECKAH XHM 


r. 1. YEPHOBA u P. M. AJIBTOBCKHH 


SAWIMTHOE 3IJIEKTPOXHMUYECKOE JIEMCTBHE KATOJHbIX 
NOKPbITHH 


(ITpedcmaeaexo axademuxom A. H. Ppymkunoim 23 V 1956) 


SalMTHBIe METAJIMYeCKHe MOKPbITHA MPHHATO KaCCHPUUMPOBATh Ha aHe 
HbI@ MOKPbITHA, KOra MeTasI NOKpbiITHA (HanpuHmMep Zn, Cd, Al) snexTpol 
PHUaTeJIbHee METAJIA SalllHULaeMOH KOHCTPyKUHH (Fe), 4 Ha KaTOJHbIe MOKPbITE 

KOrjla MeTaJIJI NOKPbITHA 
Ta6auna 1 mpumep Cu, Ni) noso*xuTe 


PesyJbTaTbl UcmbITaHHH MeJHeHHOM HM MwaTHHMpoBaHHOH yee meTasia MOKPbIBae 
ctamu 1X13 B H,SO,y u HCl 


a 


KOHCTPYKUHH. 
11 O6pIuHO CUHTAIOT, 
: Koanuectso | ae S fs 9JIEKTPOXHMHYECKYI0 3allly 
& Kyenors roupaed = EE g 38 5 s OCHOBHOTO MeTaJia a 
= Mr/cM’, o He cae |o2.  TOMbKO aHOMHbIe FrasibBa 
a >ES| ORC (SSS  yeckwe MOKpbITHA, a Kat 
HbIC TOKPbITHA salve 
Cu | 0,5% HySO, | bes noxppirua} — {1,66 OCHOBHOM MeTaJIJI MeXaHit 
Ree are aes ie CKH, T. €. TOMBKO TIpu mm 
0:747 | 0'84|0,058 | | =«=-«-HOM_-oTcyTcTBuM Mop u Jy 
0,1% HgSOqg | Bes noxppituan} — |0,290 THX HeCIVJIOUNHOCTeH B Ff 
bikes vee ee, 68 KPbITHH (cM., Hampumep (4 
Pt | 0,5% HeSO, 0/122 0:06 10/0042 B UpOTHBHOM culyyae, T. 
0,274 0,13 |0,0037] 43 IIpHW OTCYTCTBHU CHJIOLUIHOC: 
Cu 0,5% HCl Bes noxppitua| — {1,56 KaTOJHOTO NOKPbITHA, NOW 
0,86 0,97 /3,17 | 28 raioT, 4TO OHO, ae 
Pt | 0,5% Hcl 0118 0°05 39. Bg: di MOKET CROP AT RORDO 
0, 269 0,13|4,13 HbIM NpOwecc, TaK KaK B il 


pax NOKpbITHA OyyeT mpoH 
* TIpHHuMasd NOKpbITHe CHJIOWIHBIM H PaBHOMepHbIM. XOJMTb pacTBOpeHHe Be | 
HOrO MeTaJIIa, ABJIAIOWULero! 

AHOMOM PaJIbBaHHYeCKOM Napbl WOKpbITHe — OCHOBHOIi Meta. CoppemeHHoe p 

BUTHE TeCOPHH SEKTPOXMMHYCCKOM KOPPO3HH, OMHAKO, yKa3bIBaeT, 4TO 3TO 
oOmlee NpaBMO, a JIHUIb OM 13 BOSMOKHDIX caryuaeB. Ha OcHOBaHUH pes ysbTAaT 
MPOBCCHHbIX HAMM paHee uccyleqoBaHHit (?,*) Mox*KHO MONaraTb, YTO ecuIM MeTaJ 
TOKPbITHA ABAACTCA SPPCKTHBHBIM KATOOM HM HMe1OTCA OnaronpHATHBIe yCJIOBE 
ATH TaCCHBUPOBaHHA OCHOBHOPO METaJJIa B Wopax (OTCyTCTBHe akTHBHDp youll 
alHOHOB B pacTBOpe, OCHOBHOM MeTaJIJI CKJOHEH K TacCHBUpOBaHHO B aHHb 
YCOBHAX), TO BCMEACTBHE AHOMHOL NOJIAPH3alHH OCHOBHOrO MeTavisiIa B ToOpé 
3OSMO7KHO HACTYIWICHHE AHOMHOH NaccuBHOocTH. B sTHX yCMOBHAX KaTORHOe H 
CINIOMIMOC MOKPbITHE MOMKET 3aWlHNLaTb OCHOBHOH MeTaJI He TOJbKO UNCTO M 
XAHHYeCKH, HO Tak2Ke HW 9JIeKTPOXHMHYecKHM TyTem. HanOonpuruii mpakTuy 
CKHM HHTepec C STOH TOUKM 3peHHA wmpeycraBsAeT jelicrBue BbICOKOIPPeKTH 
ibIX KATOMHbIX TOKPbITHH (MaTHHOBBIX, MeJ{HBIX), HAHCCCHHbIX Ha HepxK 


BeIOULYIO CTaAJIb, KOTOPad, KaK H3BECTHO, cnoco6ua JI€rKO Ne€peXOHTb B NaccHBH¢ 
COCTOHAHHE. 


LO30 


__ Matepvanamu juid uccneqoBanua cyKUIH HepxKaBeloMMe cranu MapOK 
X13 (13% Cr) w IX18H9 (18% Cr, 9% Ni). Hanecenne miaTHnoBbrx NoKppITHti 
\CYMLECTBIANOCh B ociaTHbIX BaHHaX, a Me{HeHHe — B KHCJIbIX IIeKTPOMH- 
vax (*). Konuyecrso merasa Ha OOpasne onpesensuocb myTem B3BeniMBaHns 
1 OTHOCHJIOCb K C]/MHHIMC NMOBepXHOcTH. Tak Kak NOKpbITHHA Opamucb OYeHb TOH- 
xme (nopaqKa 0,05—2 uw) uw He cHOUIHBIe, TO yBemuueHHe Beca MeTasMUeCKHX 
IOKPbITHH Ha TOBepXHOCTH cTamH 

MO2KHO CUHTATh MapamMeTpom, xapak- cm Yom? 

ePHSYIOWWMM YyBeNMYeHHe Moma 
<aTOMHOH (past. 

O mopucrocTH Mequoro NOKppITus 
ja cramH IX13 MoxHO cyquTb 10 
MuKpomotorpapuu, mpe_crapsenHoilt 
da pwc. 1, Ha BKJelHKe K cTp. 986. 
SBeTJIbIE MeCTa Ha (boTorpaduH co- 
YTIBETCTBYIOT HEMOKPbITbIM yUacTKaM 
OBEPXHOCTH cTaH. OTHOCHTeIbHO 
IlaTHHOBbIX MOKPbITHH = TakxKe H3- f 10 2 
3ECTHO, 4TO elle He HalijleHbI TaKHe ; 


A€TOAbI, TPH KOTOPbIX OHH Homwyua- 
eo eud P y Pre. 2. Kopposua nnaTHHupoBanHoit u He 


MCb Obl CecnopricTsimu. Takum 006- aTHHHpOBaHHO HepxaBeromel clanu X18H9 
Ya30M, U3y4aIHCb HaHOojee HeOa-  B 30%-ii H»SOs (1 — nenaatuaupopannas; 2 — 


OMpPHATHBIE =CyYaH KaTOQHbIX NO- UWaaTwHupoBannaa) uv B 15%-H HCl (5 — ne- 
<pbITHH c BbICOKOH MOPUCTOCTHIO. TllaTHHUPOBaHnHad; a JIaTHHH pOBaHHas) 
| Kopposvonnas cTouKOcTb Hep2Ka- 
efOUlHX CTasieli C MJaTHHOBbIMH H ME€JHbIMH TOKPbITHAMH UCCeOBamach B 
acTBopax cepHoH H cComAHOH KuCNOT. BTaOn. 1 MpHBeqeHb! pesysbTAaTbI 
cnpiTanul cramu 1X13. V3 qanupix TaOmHub! 1, NOMyYeHHIX NO BeCOBbIM oMpe- 
eJIeHHAM, CuleflyeT, YTO B_ pacTBOpaX CePHOM KHCJIOTbI KOMMYECTBO Me Ha 
7 NOBEPXHOCTH CTaJIH, HeocTaTou- 


JO mun. 


-02 HOe IX MaCCHBUpOBaHHA ee, yBe- 
i, 0 JIMUMBaeT CKOPOCTb KOppoO3HH. 
2 [lpm HamM4HH OcTaTOUHOrO KOJH- 

2 yeCTBa MeJM CKOPOCTb KOpposHH 

| : cTamH pesKo ilagaeT. IIpu ymenb- 
Jar \f IU€HHH KOHICHTpalu CepHoH KHC- 

06 JIOTbI YMCHbIUAeCTCA KOJIHYECTBO Me- 

; 2-4 WM, HeOOxXo,uMoe JIA MOCTHKeHHA 
OS IAS SESE ES sk encarta 77 mlaccuBuHoctTu ctanu. IlnaTuua aB- 
CS JineTca Ooee spdeKTHBHBIM KaTO- 


Lo Pt & n0bepxHocimu CMIAML 
Ia ala ? JOM, H NOsTOMy TlacCHBHpoBaHue 


Puc. 3. Morenmvasm nep2kaBeromeli cram 1X18H9 AOCEHT ACT CHa LU Ph SEAT TES EHO 
nlatuHupoBannol (1) wu Haxogsamelicn B Kontakte MCHDBINHX KOJIMYECTBAX METaJIJa 

‘ic Pt B 30% HeSOa (2) KaTOJHOrO NOKpbITHA. Kak cuie- 

; . JOBaNO OMKUaTb, B COMAHOM KU- 
core KaToyuble noKppiTua (Pt wu Cu) ua cramu 1X13 DpuBoyqaT kK 3Ha4HTeIb- 
HOMY YBCJIMYCHHIO CKOPOCTH KOPpO3HM HeprKaBelollel CTaIM, NpHyeM yBemHye- 
HHe KOJIMUCCTBA MeTaJJIa KaTOJHOrO MOKPbITHA YBeEMHYMBaeT CKOPOCTb KOPpo- 
3uH cTanu. B 9TOM Cly4ae maTHHAa, Kak Oosee sppeKTMBHbI KaTOJ{, CHJIbHee 
AKTMBUpyeT HePKaBelolly!O CTaJb. 

AnanoruuHble pe3yJIbTAaThI WO BIIMAHHIO IaTHHApOBaHHA Ha KOPpOSHOHHY!1O 
oTOHKOCTb NOyyeHbI HW Auia cTamH IX18H9 (puc. 2). Hiccneqopanne Be MY MHBI 
KOPPO3HH M10 BEIAeMeHHIO BOLOPONA MIA MAATHHMPOBAHHOH M HEMNATHHHPOBaHHOH 
Tau B pactBopax 30% -lt H,SO, u 15% -f HCl MOKA3bIBaeT, TO CKOPOCTb KOp- 
DOSHH WWaTHHUpOBaHHOrO OOpasila B CepHOM KHCJIOTe YMeHbINaeTCH JO HyJIA, 
1B COMAHOL KUCIOTe pe3KO BO3PacTaeT MO CPpaBHEHHIO C KOPposHeH HelaTHHH- 
DOBAHHbIX OOpaslOB B 9THX XE KMCJOTAX. 

Jina maccuBupoBaHua cTamW 3a CueT KaTOAHOrO NOKPbITHA HeEOOXOJIMMO, 
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YTOOBI Ha €€ MOBEPXHOCTH HaXOMUMOCb HeEKOTOPOeE OMpeeeHHOe KOMHYECT 

MeTaJlJIa KaTOJAHOrO NOKPbITHA, T. €. YTOObI MwOMLatb KaTOAHOrO MeTaNa 
Oblia CJIMLUKOM Mavia. 
PesyJIbTaTbl ONbITOB MO H3MepeHHio MOTCHLHaJa MWIaTHHUPOBaHHOH HepxKé 
Beroleh cTau B 30%-H H,SO, npH KoMHaTHOH Temnepatype (puc. 3) MoKa3aJE 
4TO OUCHb MaJIbI€ KOJIMYECTBA TlaTHHbI elle HE MOryT 3anacCHBHpOBaTb Hepxé 
Belomlylo CTaJb. TloreHuuadibl, H3MepeHHbIe Yepe3s 30 MHH., OKa3bIBaJIHCb pal 
HbIMH TIOTeHUMAay BbIJeeHHA BOJOpoAa Ha waTHHe. HayaBmeeca BbIeeHH 
BOJOpOa OTCMAMBaJIO NaTHHY 


pen HC TCYeCHHeM BPEMEHH MOTeHILE 
I asl CTasiM pasOaropaxkHBaJcy 
70 Tipu ypenuueHuH KOHUeCTR 
IlaTHHbl Ha MOBeEPpXHOCTH CTé 


JIM MOTCHUMasI CTAHOBMJICA pak 

HbIM +0,63+--+0,67 B, 4TO cc 
OTBETCTBYeT Tlepexoqy HeprxKé 

BeIOlleH CTaH B- TacCHBHG 

--< cocrosHue. M3mepenue see 
uaa HepxKaBeromel  cTam 


5 15 25 95 45 55 65 715 B5mun, 10 (5vae,  WaXOMAMeMCA B KOHTaKTe c M14 
THHOH, NOKa3aJ0, TO WIA AHO), 


Puc. 4. U3menenve ToKa Kopposuu nap IX18H9— yo 
Pt (1), [X18H9 — Cu B 30% -4 HeSOu (2), IX13—Cu ee Stake 
(3) B 0,1%- HsSO, OOXOJMMO oMpejeseHHoe 0% 
HOIMMeCHHE UX pee 
(cm. puc. 3). 


Mejuoe MNOKPBITHE Ha NOBEPXHOCTH HepxKaBeIoMleH CTA pH HAHAH yeu 
BMH It BOSHUKHOBCHHA NaCCHBHOCTH, ABJIAACb B HaYae Mpomecca KaTOJOM i 
OTHOWECHHIO K AKTHBHOM HeprKaBelomleli CTamH, HepeBoUT Hep KaBEIOlL yO CTA 
B naccHBHoe cocTosuHe. Tak Kak NoTeniMan maccuBHolt Hep2KaBeloulen CTA 
Ooulee MOJIOMKUTEICH, YEM NOTeH- 
wan mMequ (4), TO MeqHoe T0- 


KPBITHE B JaMbHEHWEM CTAHO- — Flojerpue mexuoro nokputaa! na nena 
BUTCH AHOJHbIM H pacTBOpseT- cramu 1X13 B 0,1%-f ’ 


ca. UroObl NOATBepAuTb BOS- : res 
MOXKHOCTb W3MeHeHHA TlomAp- sé [8.38 | es | & ag | 
HOCTH Meu Oblula wsyyeHa aes lea a FS°s | 28 Be dor | eles 
pa6ora nap Cu — 1X18H9, Be a eee oe Ses | 354 
Cu—IX13 u Pt-IX18H9 B 388 | 588 | 3osés/ Se, | Foe | Seay 
pacrBopax H2SQ,. I a ee aad 0857 
| 


Ha pune. 4 noKa3aHo, 4TO 
MeJb B Mape c Hep»KaBeromlelt 0 ,0200 0,0186 0,0018 | 0,0004 | 0,0858| 0,004 
cTayibio BHaYase onbITa aBaner- 9, 0177 | 0,0172) 0,0010 | 0,0005 | 0,0785 0, 


es 
CH KATONOM, a B janbuefiuem 010244 | 0,0162] 0,0056 | 0,0004 | 0,0782 | 0, 004] 


CTAHOBHTCH aHOJOM, Tora Kak * Menuennpie o6pasibl mocre Kopposnonnell 
wlaTHHa BCe BPeMA OCTaeTCH  ucnpiranult norpyxamuch B 60% -10 HNOg jaa cHaTH| 
KaToyoM. JlaHHbie, TpHBeyeH- Mean. 
Hble B TAO. 2 43, NOKasbIBaIoT, 
4TO M€{HOe MOKPbITHE, a Take ME{[b B Tape C HepxKaBeromeli cTaybIO ABUIAeTC 
aHOJOM HM pacTBopseTca. 
OqHakoO, HECMOTPA Ha pacTBopeHHe meyHoro NOKPbITHA B TMpowecce KOppd 
SHU, HEpxKaBClOllaA CTaJIb OCTAeTCA B NaCCHBHOM COCTOAHHH, YTO BHHO NO Me 
JIbIM BECOBbIM NOTEPAM CTAJIbHbIX OOpasnoB (Ta6n. 2). ITO MO*KHO OODACHUTH Te 
ITO MA NOMEPRKaHNA WaCCHBHOFO COCTOAHUA yxKEe 3allaccuBupoBaHHoli Hep2K 
BEIOUCH CTAaIM JOCTATOUHb! SHAYMTeIbHO MeHbIIMe KONHUeCTBA Mey, YeM Ju 
HauaJIbHOro ee NacCHBHpoBaHHaA. 
Bce NOMYYCHHbIE PE3YJIbTATHI NOATBEPHKAaloT SICKTPOXHMUYECKHIi MeXaHUs 
3aLMTHOrO JCHCTBHA KaTOJHbIX MOKpbITHM. 
CleOBaTeIbHO, B YCOBUAX, OaronpuaTCTBYIOLLUx HaCTYIJICHHIO aHOMHO) 
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1) 
4 
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MACCHBHOCTH, BOSMOXKHO OCYIICCTBUTb SIEKTPOXHMHUECKYIO B3allLHTy erKO mac- 
SMBUMPYIOWHXCA MeTAIJIOB KAaTOJHbIMH TIOKPbITHAMH, JlaxKe B OTCYTCTBHE UX 
eMIoWHOcTH. MoxKHO NouiaraTb, YTO NOAOOHbDIM 2%Ke OOpasoM IPH BO3MOXKHOCTH 
BOSHHKHOBCHHA NaCCHBHOrO COCTOAHHA KaTO]- 

HbIe MOKPbITHA MOPyT YMeHbIMaTb CKOPOCTb KOp- TaOauna 3 
POSHH OCHOBHOrO METaJIIa TaKKE MB HEKOTOPHIX — Pesymprarst KOppOSHOHNDIX HCIIBI- 
APYrHxX YCMOBHAX, HallpHMep KOPPO3HIO HepxKa- tannh cramu 1X13, Cu uv cram 
BEIOWHX CTaeli Bpaye Apyrux KucnoT unHelit- 1X13 B nape c Cu B 0,1%-it 


PaJIbHbIX PaCTBOpax, OCOOeHHO HE cOsepxKalIHx HSO4 
AKTHBHBIX HOHOB B KOJIHYECTBAX, AOCTATOUNBIX EI: 
IX PasPpYIUeHHA AHOMHOM NaccHBHOCTH a Tak- posun 
Ke 2Keesa HIM cTamM B YyCOBHAX OTHOCH- pees 
TEJIbHO YHCTOH aTMocdeppr. IlocmeqHee mpeq- moe oe 
HONOKEHHE, OLHAKO, TpeOyeT eme Hemocpeycr- ieee soc 0'0019 
BCHHO SKCICPHMeHTAJIbHOM MpOBepKH. on 0.0954 
CyemaHHoe HaOm0eHHe MOXKET MpefcTaBAATh Cu B nape c 

[pakTuyeckuii uHTepec B HeKOTOpHIX cuyyanx 1X13 0,1154 


OopbObl c KOpposnHel. 

ABTOPbI CUHTAIOT CBOHM JOJITOM BbIpasHTb OsarogapHocTs upod. H. Jf. To- 
MAallOBy, B sla6opaTOpHu KOTOPOrO BHINOIHeHa HaCTOAMaA padoTa, 3a MOCTO- 
AHHOe€ BHHMAaHHe H IeHHbIC COBECTHI. 


Unctutyt dusuyeckol xumun Ilocrynuso 
Axaflemuu nayK CCCP 21 V 1956 
| WMTMPOBAHHAA JIATEPATYPA 
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H. A. BEP)KBHHCKAA u LP. A. CKYJIBCKAS 


PHBO®JIABHH B MO3rY NMOSBOHOUHDbIX 
(ITpedcmaeaeno axademuxom B. A. Dxeeaveapdmom 5 V 1956) 


Pom (:bslaBOMpOTeHHOB B TKAHCBOM 9HEPreTHYeCKOM OOMEHE OYEHb 3HAYHTCJIb 
Ha HM BO MHOFOM elle He BbIACHeHAa. M3BecTHbI Be rpyNbl peakWHi C yuan 
(pulaBOMNpOTeHHOB. 

1, Peaxiua Mepenoca Bosoposa HeNOcpesCTBEHHO OT cyOcTpaTa Ha KHICOpoOyL 
B Hux yYaCTBYIOT ayTOOKCHaGebHbIe (PNaBHHOBbIe AerHpasbl MHOrHX cyOcTpa 
TOB — Jleruapa3sa d-aMMHOKUCIOT, aslberuayeruypasa, KCaHTHHAeruyzpasa | 
upyrue (’). 

2. PeakWuu, B KOTOPHIX (IaBONPOTeHHb! CJLyxKAT MepeCHOCIHKaMH BOOPO} 
OT BOCCTAHOBJICHHbIX NHPHMHOBbIX KO9H3MMOB Ha [pyre CHCTeMbI, B YaCTHOCT 
Ha IMTOXpOMHy10 CHCTeMy. OTO — BaxkKHeliiliad rpylma peakUMi, BKJIOUCHHbI 
B OCHOBHY10 eb OHOMOFHYeCKOTO OKHCJICHHA B TKAHAX BbICLUMX MOSBOHOUHB! 
2KMBOTHBIX. B sToH rpynne peakMlt yYaCTBYIOT 2XKeVJITHIC [bIXaTeJIbHE pu 
jMacopa3bl, UWMTOXpoM-C-peflykTasbl, He OONafalollwe CBOHCTBOM ayTOOKCH]: 
OebHOCTH. 

[Ipocrernyeckan rpylilia BCeX H3BeCTHbIX (laBHHOBbIX SH3HMOB CoOjepxK 
OJMH H3 J[BYX KO9H3HMOB — pHOodaBHH-5-c:pocsaT (asOKca3HH MOHOHYKUIer 
TH) WIM dilaBHH-ayeHHH-AByHYyKsIeOTHA (aslOKCa3HH-ayeHHH-MHYKJeOTHA, 
ITH KOIH3HMBbI B IpOUWHOM COeAHHEHHH C OeKOM OOpa3yIOT MHOFOUNCJICHHEIe al 
THBHbIe (MaBOMPOTeHHb!, YHCIO KOTOPbIX BC€ MHOKUTCA. HplHe K HHM OTHOCS# 
H Jlerufpasbl 2XUPHbIX KHCNOT HM CyKUMHeru”pasy ('). 

Peak C y¥acTHeM ayTOOKCHaOeNbHbIX (PNABHHOBHIX JerHApas B KavecTRE 
KOH€4HOrO 3BeHa HE COCTABJIAIOT OCHOBHYIO SHEprerTHyecKyio Wellb OnoNOrHUE 
CKOrO OKHCJICHHA B OpraHH3Me BBICIIHX XKMBOTHBIX HM CUNTaIOTCA SHEprernueck; 
MaJIOWCHHbIMH. HekoTopbie aBTOpbl PaCCMaTPHBaloT HX KaK CHCTeEMBI, CJTy Ka 
IWHe JIA YaeHHA BPeMHBIX BeecTB V3 Opranusma (?) nu cuuTaioT (3), YTO HM} 
MpecTaBeH J peBHHH, UPMMUTVBHBIM THI OKMCJICHHA, CBOMCTBCHHbIM PpaHHeM) 
NepHOy SBOJIOWMM MexaHH3smMa OnonorHMyeckoro oKHcueHHaA (4). Tipu okucneHk! 
AYTOOKCHaOeJIbHBIX (PIABONPOTCHHOB MOJICKYJIAPHbIM Oz OGpasyeTca MepeKucl 
Bogopoya. Murepecuo, B 9TOM CBA8H, YTO MeYeHb BbICIUMX %KMBOTHBIX, Hapa 
C BbICOKHM COJepxKaHHeM puOodpsaBiHa, HMe€e€T AKTHBHYIO KaTasla3y H HU3KC 
coyepxkaHve WHTOXpoma C., 

MpicJib 0 TOM, 4YTO MeXaHH3M OMOJOrMyecKOrO OKHCJIeHHA, UAyULMH yep 
IMTOXPOMHY1O CHCTeEMY, HMECJI B SBOJIONMM YKHBOTHOFO MHpa TIpejiuecTBYyIOULy 
Gomee MPHMUTHBHYytO CTaMIO C yYaCTHeM (PaBONPOTeEHHOB B KayecTBe NPOMExy 
TOUHOrO TepeHocunka BOOpONa Mex)ly CyOcTpaTOM M KUCOPpOJOM, OCHOBa 
mOKa TOJIbKO Ha HEKOTOPHIX HaOMOJCHHAX Haj [tbIXaHHeM TKaHeli GecnosBOHO" 
ubix (*,°). B cucremaTwuecKOM HCCJIeOBAHHH SBOMIOILMM SHEpreTuYeCcKOrO O 
MeHa MO3ra TMO3BOHOUHbIX %XHBOTHBIX (§—8) Oblia BOSMO%KHOCTb 7 
ee Ha CpaBHHTeIbHOM MaTepHame cuoreneTHyecKorO psxja MOsBOHOUHB 
>KMBOTHBIX. 

B meppoi cepuu na6mioseHui vuccneqoBanoch cojepxanne oOmero pu 
(blaBuHa B POJOBHOM MO3ry TO3BOHOUHBIX HM J[pyrux TKaHAX, OOwlajalonlA 
BbICOKHM COjepxKaHHem pHOoiaBuna — BCepyue, Mevenw u nouKe. By ucnom 
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30BaH (blyopomertpuyeckuli metoy Koguuex u Baur (°). C ne6ombuimMu H3MeHe- 
HAAMH STOT METO] NO3BONAJ H3MCHATH *yOPeCHeHUMIO MaJIbIX KOMUeCTB pH6o- 
cpraBuna, nopayka | ur B upobe. Mbt nomb30Banuch (bILyOpHMeTpoM, H3roToB- 
senHpmm M, C. Ilunanoppimm, B coequnenun c MYJIbTHPEKC-raIbBaHOMeTPOM 
SYBCTBUTeIbHOCTHIO 1,3-10°° a. Ynorpe6nsamuch (PHJIbTPbI, PCKOMCH]OBaHHbIe 
aBTopaMu: cuHui Calorex (Wratten Ne 47 A) — M@XK][y HCTOUHHKOM cBeTa 
H HCCACLYEMbIM PacTBOPOM, H %xeNTHI — Flawazin (Wratten Ne 16) — mexyy 
PacTBOpoM H (oTosemeHToM. B ycuoBuax nawieli ycTaHOBKH | ur pH6odua- 
BuHa B17 Mi pacTBopa JaBadl OTKOHeHHe TaJIbBaHOMeTPa, paBHoe 38—40 mm 
IKaJibt. PesybTaTbI SKCHePHMEHTOB MIpuBesenbi B Tan. 1, 


TaOuauna 1 


Cofepxanne pHOopsaBHHa B TKAHAX MOSBOHOUHBIX 2KHBOTHBIX 
(ur Ha 4 r cpp. Beca TKaHn) 


3 CxesetTHaa | UWucso 
Bug Mosr Cepaue Tlouka TleveHb Mba | ONBITOB 
Muuora (Lampetra fluvia- 
tilis) 1,8 ee) 12,8 oe 3 
Axyaa (Squalus acanthias) 2,0 — 59 3,4 2 
Car (Raja clavata) 2,1—2,2 6,2 5,8—7,4 7,1—8,6 — 3 
Cxart (Trygon pastinaca) 2,6 2,5—3,3 7,0—8,7 4,6—8,6 — 2 
Cesprora (Acipenser stel- 
latus) 8,2 — —_— 8,6 — 1 
Besy a (Huso huso) 7,0—12,0 3,6 10,0—15,0 19,0—44,0 — 4 
Toponib (Corvina umbra) 1,7—2,0 6,0 41,4—13,4 4452 — 3 
Craeppuga (Trachurus tra- 
churus) AG 722) iO 10,5 — 2 
Mopcxoh ep (Scorpaena 
porcus) 1,5—3,0 3,5—5,2 4,3—7,0 7,0—10,5 — 3 
Kam6ana(Bothus maeoticus)| 2,9—3,7 — 6,2—7,5 6,2—8,5 = 2 
Jleuy (Abramis brama) 1,8-1,9 6,5—8,0 5,6—6,7 6,9—8,6 0,23 3 
Okyub (Perca fluviatilis) ea 6,8 32,0—45,0 10,0—15,0 132 3 
lilyka (Es>x lucius) 2,4 — — — — 1 
Kapn (Cyprinus carpio) 254 ra) 13,9 6,4 0,5 4 
Jlarymka (Rana temporaria)| 5,0—6,9 O71 lol 17,0—23;,0 13,0—22,0 1,5—2,0 5) 
Yepenaxa cyxOnytuaa (Tes- 
tudo horsfieldy) 2,4—3,6 6,6—10,7 20 ,0—29,0 9,0—13,0 i @=s8) 5 8 
Arama (Agama caucasica) 2,7 — = = == 1 
Kypuma 3,2 A ier PAS yy) 4 
Tpaq 2,4 14,6—15,6 24,4 23 ,0-—29,0 eal 4 
Cuerupa(Pyrrhula pyrrhula) 3,6 , 33,0 32,9 23,4 2 
Cunnua 60upuaa (Parus - 
major) 3,7—4,5 28,4 34,3 33,0—44,0 41,5—15,0 4 
Bead Kppica 2,8—3,8 20,6—23,1 21 3—2)),0 21 ,0—28,0 — 6 
Mopckaa cBuHka 3,4-3,9 13 ,4-17,3 19,0—23,0 28 ,0—32,0 2,3—3,2 4 
| Kposuk 3,7—3,0 en — = = 1 
Exx 3,0 == — == ae il 
| -Komika 2,2-2,6 — — == — 3 


Tlonyyenuple JaHHbIe MO3BOAIOT IpefBapHTeEAbHO HAMCTHTb CulesyroulHe 3a- 
-KOHOMEPHOCTH B OTHOIeHHH COsepxKaHHA pHOopMaBNHa B MO3ry NOSBOHOUHEIX. 
1) Coyepskanve puOodpmaBuHa B MOSry Il0O3BOHOUHBIX HEBbICOKOe H OHOOOpas- 
Hoe. KoneOaHva BesJIHYHH MpOuCXOJAT B Upesenax oT 1,6 fo 3,9 ur ua | r cpp. 
Beca Mo3ra. Hesib3A 3aMeTHTb KaKOrO-HHOYyfb 3AKOHOMepHOroO HapacTaHHsA Co- 
epxKaHua pHOodmaBuHa B MO3ry lO Mepe TIpOsBwKeHHA K BbICWIHM KjJaccaM 
TIO3BOHOUHBIX: Y PbIO BCTPeYaIOTCA BeJMUNHbI OKOIO 3 Ur, a Y MJICKOMMTAIOULHxX 
UW THI BCTpeyaroTca BeMUHHbI OKONO 2,0—2,5 ur pHOodmaBuHa ua |r cpp. 
Beca mosra. IIpHHuMaa BO BHHMaHHe OOJIbINYy!IO OBOAHEHHOCTh MO3ra HU HY3KHH 
OOMeH MO3ra XOJIOMHOKPOBHbIX XKHBOTHBIX, Mbl MOXKCM CKa3aTb, ITO yebHOe 
3HayeHHe pHOodpmaBNHa B OOMeHE HEPBHOH TKAHH BbIIMe Y HH3LIHX NOSBOHOUHBIX 
2KUBOTHbIX, UCM Y TeMJOKPOBHbIX 2%KHBOTHbIX. ComocTaBsieHHe KOIMYeCTBAa PHOO- 
(iaBuya B MOSry IpescTaBuTeseH pasHblX KJIACCOB MOSBOHOUHBIX C AKTHBHOCTbIO 
B HM IHTOXPOMHOM CHCTeMbI HarJiAHO CBHJETEIbCTBYeT O CHYXKEHHH POJIH (ia- 
BHHOB B 9HEPreTHYeCKOM OOMECHE HEPBHOM TKAHH MO Mepe MpPOABUXxKeHHA MO 9BO- 

JNOWHOHHOMY PAY MO3BOHOUHBIX MKHBOTHBIX. 
2) Vis Bcero pxjla MO3BOHOUHBIX XKMBOTHBIX Pe3KO BBIJeMAIOTCH TO cofep- 
KanHHIo pHOopmaBuHa B MOSry OCeTPOBbIe PHIObI HM MAryuIKH. Y OceTPOBbIX pbIO 
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cojepxKaHne puOopiaBuHa B MOsry KoseOueTCA OT 7,0 n0 12,0 ur na lr cpIp- 
Beca; y aaryuek — or 0,5 70 7,0 wr. Takoro BbicoKoro COfep2KaHHA puoodua- 
BHHa B MOSIy MbI He BCTpeyaeM GovbIe HU Y OMHOFO COceOBaHHOFO NpeACTaBU- 
TejIs] TOSBOHOUHBIX 2KHBOTHBIX. OGe STH FpyNNbI: M OceTpoBble pblObl (XPALLC- | 
BbIe FAHOUAbI), H MAPYWKU (ampuOuK) NpeACTaBAAIOT COOCIO MaJO SBOMIOUMOHU- | 
popapuine cbopmpr. Ilo uccueqoBpanuam A. H, Cepepmosa (1°), y XPAMeBbIX raHo- 
WJIOB COXPaHHJOCb OOJIbIIOe 

\TaOauna 2 KOJHUeCTBO TpHMHTHBHbIX 


A os tI pH 37,5° 1 coxep IlpH3HaKOB B CTPpOCHHH MW pas- 
KTHBHOCTb ILHTOXPOMHOM CHCTeCMbI TIpH o/,0 UM COsep- 4 
Kanne pHOopmaBuhHa B MO38ry MOSBOHOUHBIX *HBOTHBIX BHTHM KOCTHOrO ckesleTa.«Pe | 
3IOMHpyA BCE CKa3aHHOC O07 


sy Re ea KOCTHOM CKeJleTe XPAIIeBBIX | 
ee Pee Ornowesue T@HOHJOB, Mbl... MpHXOAHM | 
° oo 7 
Knace mw BUR Bee | Bo mToxP. - -K BBIBOLY, — nMWeT CeBep-| 
for) 6 o 
Besa eS ae WeB, — UTO KOCTHBIM Yyepel 
Hse | ase XPAIeBbIX TaHOHJOB HMeeT | 
HeoObluaiHO UpMMHTHBHBIH | 
Kpyrsoporrie: Feo ‘ : P XapakTep; OH, Tak CKa3aTb, | 
munora (Lampetra fluviatil’s 1 thy 16 (| 
Pui6et: Kak 6bl OCTAHOBHJICA Ha paH-} 
uyyKka (Esox lucius) _ 10 2,4 4,8 HeH cTaqHH %BOJIOUMM»... 
Kapn (Cyprinus carpio) 42 Deal art 
oKyHb (Perca fluviatilis) 15 5) 6,0 «BCE STO 3aCTABJIACT HAC JYy- 
Amduoun: PY 
mar ywuiKka (Rana temporaria) 17 6,0 2,8 MaTb, UTO H B SITOXH, mpey 
PenTusiHi: ecT ne e. 3TH Mop- 
yeperiaxa (Testudo horsfieldy) 24 3,6 5,8 tee peut a p P 
arama (Agama caucasica) 24 2,7 7,8 Mbl MC€HAJIMCb CTOJIb KE Ma- 
Titaupl: 5: 
cuHulla Gombuian(Parus major) 66 4,4 16,0 JO, Kak u BHOCAEACTBUH, u 
cHerupb (Pyrrhula pyrrhua) 43 3,6 12,0 UTO Acipenseroidae JIe@HCTBH- 
Maexotutarouyue: : | 
MOpcKasl CBHHKA a Me a Te€JIbHO ABJIAIOTCHA MOp(pouo 
KPOJHK , ; 
Ee re 55 3°5 16.7 rHYUeCKH KOHCTAHTHBIMH (pop 


| Mamu». CepeploB mouaraet, 

YTO OCETPOBbIe pbIObI NO pAy 
IIPH3HaKOB CTOAT HHYKe COBPCMCHHBIX AKYJI U MOryT ObITb CPaBHHBaeMbI TOJIb- 
KO C HH3IIHMH akyJlaMu. 

OueHb BePOATHO, UTO BHICOKOe COsepxKaHHe pHOodiaBuHAa B MO3ry OCeTPO- 
BbIX PbIO CBHJeTeEALCTBYET O COXPaHeHHH Y HUX NPMMUTHBHOTO, peBuero Tani 
MeXaHH3Ma OnogOorMyuecKOorO OKHCJIeHHA. 

Jlaryuiku, Kak H BooOme ampvOun, COXpaHuM MHOrve IPHMHTHBHbIE TIpi-} 
3HaKH CTpOeHHA HM C(PyYHKUMH, Hapsyy C HOBbIMH, IIporpeccCHBHbIMH YepTaMH Opra- 
HH3alHH. Bo3MOxKHO, YTO IPHMHTHBHOCTb OpraHusalluu y HAX BTOPHUHAad H AB- 
JIACTCA CJIEACTBHEM H3BECTHOK Jerpayauuu, Npouciuemumel Ha HadasIbHOM a 
IIpHCHOCOOIeHHA NOSBOHOUHBIX K HOBOH, BOSslyHOH cpeye. Y maryuwieK yupo- 
Ile€HO CTpOeHHe HM peyUUpoBaHa HEPBHaA TKaHb MO32%KeUKAa, — OpraHa, BbICOKO 
pasBuToro y pbiO H BHINOJHAOWeErO Y HHX COMKHYIO MHTerpaTHBHYIO (PyHKUAMIO. 
Y JArylweK, B MPOTHBOMOJOXKHOCThH BBICIUMM pbIOAM, HEBOSMOXKHO OOpas0BaHHe| 
CKOJIbKO-HHOy/ib IPOUHbIX BPEMCHHbIX CBAZeH B 9KCTIepuMeHnte (4), BuoxumuyeckH} 
MOS JIATYLUeK XapakTepH3yeTca YepTamMu OosbuleH IPHMUTHBHOCTH B THe 3Hep- 
reruyeckoro o6meHa. BpicoKaad HHTCHCMBHOCTh aHaspoOHOrO TVIMKONM3a H HH3-) 
KOe [[bIXaHHe; OUCHb HH3KaA B CPaBHEHHH C BHICIIHMMM pblIOaMH AKTMBHOCTb ILHTO- 
XPOMOKCHJa3bl H IMTOXPOMHOM CHCTeMbI B MOS3ry, OONbINAA OTHOCHTeIbHAaA Be- 
JIMYHHA OCTATOYHOFO IMaHyCTOHUMBOTO JLIXAHUA MH, HaAKOHeI, OTHOCHTEbHO} 
BbICOKOe COepxKaHHe pHOoPaBMHAa B MO3ry — XapaKkTepH3YIOT COBPeMeHHBIX! 
JIAPYWIEK KaK KOHCTA@HTHbI€ POPMbI, OCTAHOBUBINHeECA B Pa3sBHTHH Ha J\peBHeli 
craquu. Bee sTo NoyKkpelsaeT IpeqnoroxKeHve O TOM, YTO yuacTHe :braBompoTen- 
HOB B Ka¥eCTBe KOHEYHOrO 3BeHa B OCHOBHOM We OKHCAMTeIbHBIX peaKkIlHit 
B TKAHH MOSra MIpeCTaBsIAeT [PCBHHK, IPHMUTHBHBIM THN OnONOrMuecKOrO OKH 
CIEHHA, H OOHAPy2xKMBaeTCA Y CPOpM, NO TeM WIM MHbIM IpMuMHAaM OCTAHOBHBIIMXCSI 
B pa3BHTHH. 

OcTaHaBJIMBaTbCA Ha PaCCMOTPeHHH JlaHHbIX cojepxKaHnA pu6odraBuH 
B J[pyrux OpraHax MO3BOHOUHBIX elle NperxKeBPeMeHHO, HO cyleyeT OTMETHTD, 
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UTO YBeJIMYeHHE COJepxaHHA pHOOPMAaBHHa B Oprane MajlaeT Ha NepHOsbI yBeuIH- 
yeHid CyHKUHOHAIbHOH Harpy3KH Ha Hero. 


Wxscratyt du3snosorun um. UV. Il. Ilapnopa Iloctynnuio 
Akajemuu nayk CCCP 2 V 1956 


WMTHPOBAHHAS JIATEPATYPA 
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Jlokraagm Axkanemun nayx CCCP 
1956. Tom 110, Ne 6 


BHOXHMUS 


B. HU. KAJbIKOB u A. B. PEJOPOBA 


OB OBPA3OBAHHH THCTAMHHA3SbI HW TMOCTYMJIEHHH EE 
B JIMM®ATHUECK YO CHCTEMY 


(ITpedcmasaeno axademuxom JI. A. Op6eau 15 VIII 1956) 


Buonornyeckoe 3HaueHHe THCTAMUHA3bI JOBOJIbBHO BeJIHKO, MOCKOJIbKY OH 


OKHMCIA€T KPOMe PHCTAMMHA TakxKe IyTpeCWHH, KajlaBepuH M armaTHH (*). Ox- 
HakO OHOXHMHYeCKad XapaKTepHCTHKAa JTOFO (PepMeHTa YCTAHOBJIeHa elle HEO- 
cTaTOuHO MomHO (1). 

Oxucssemblli rHcTaMHHa3sOH THCTaMMH UMeeT OOMbUIOe 3HaYeHHe JIA Teye- 
HHS MHOPHX PUBHOOPHYeCKUX MpOWeccoB, a TaK2%Ke BOSHHKHOBeHHA MH pasBHTuA 
paja MaTomormueckux cocrosHuh (° *). YcraHoBseHO, UTO Mex*K]y CojepxxaHHeM 


rucTaMuHa B OpraHax HW TKAHAX HW AKTHBHOCTbIO PHCTAMHHASHI B HHX CYMLeCTByeT 


H3BeCTHbIN MapasiesIu3M.° 

Bmecte c TeM OCTaBaJICA HEBbISACHCHHBIM BOMPOc O TOM, NOCTyMaioT JIM rHcTa- 
MHH MW PHCTAaMHHa3a HENOCPeJICTBeHHO B KPOBb HIM OHM NOCTYMAaIoT PaHbille B JIHM- 
tpaTuyeckyio cuctemy. Ilocmequee noOyAuO HAC NOCTABHTb Ha XKMBOTHBIX (KOII- 
KaX H COOakax) PA] ONbITOB, B KOTOPbIX OMpefesAOCh COfepxaHHe rucTamuHa 
WM AKTHBHOCTb FHCTaMHHASbI B KPOBH HV JIMM*pe UP pasJIMUIHbIX ycOBHAX. Ompe- 
yeleHve CojlepxKaHHA THCTaMHHAa WH AKTHBHOCTb PHCTAMHHA3bI B KPOBH Vi sTHMipe 
MpOBOUNOCb OHOJIOrHYeCKHM METOJOM, C HOMOLIbIO H30JIMpOBaHHOrO OTpe3ska 
TOHKOH KHUIKH MOpCKOH CBMHKH. B nepBok cepHu ONbITOB WHMpy NomyuasH U3 
rpyAHoro MpoToka, JIA Yero HKHBOTHOR OOE3ABYXKUBAJIOCh MyTeEM 3MOOJM3HPO- 
BaHHA COCyJOB YTOJIOBHOrO MO3ra JIMKONOJHeM, HM BCKPbIBasacb OpromiHast 
TIOJIOCTb. 

IIpexkye Bcero OplIo yCTaHOBJICHO, YTO B KPOBH FHCTaMHHa COJepKUTCA GOub- 
me, YeM B JIMM@e, @ AKTHBHOCTb rHCTaMHHasbl, HaOOopoT, Soubue B mHMCpe 
HM MeHbIWe B KpoBH. I]pu sToM cOfep»KaHhe PHCTaMHHAa HU AKTHBHOCTb PUCTAMHHA3bI 
B KpOBH H MMe y coOak Ooubile, YeEM Y KOUIeK. 

Y Koulek cojfepxKanue rucraMuna KoseOneTCaA B KpoBu OT 0,03 no 0,22 y, 
B sume or 0,04 yo 0,16 y, a aKkTMBHOCTh rucTaMHHa3bl B KpOBH oT 0,7 
yo 1,8m/mr,B aumde oT 1,5 703,0 m/mr. Y coOak coyepxanne rucTamuHa KoOe6- 
ueTca B KpoBH OT 0,28 700,41 y, a B mume oT 0,2 no 0,26 y; axTHBHOCTD xe 
rMCTaMMHasbl B KpOBM WocTuraeT 1,0—2,2 M/mr, a B aumcbe 2,8—3,8 m/nr. 

[Ip OTKOYCHHH JIMMPaTHYeECKHX COCYOB Pa3JIMYHbIX OpraHOB AKTHBHOCTb 
rHCTaMMHA3bI NOHWKAaeTCA PaHbUle BCero B JIMMe, a 3aTeM B KpoBH. B coorser- 
CTBHH C YMCHbINCHHeM AaKTHBHOCTH THCTaMHMHAaSbI NPOHCXOAMT MOcTeneHHO yse- 
JIMYeHHE COfepKaHHA rucTamMuHa. HanOonburee NONMKeHHe AKTHBHOCTH rHcTa- 
MHHa3bl B JIMMe, a 3aTCM HM B KPOBH MMeCT MECTO IPH OTKMNOYeHHH sHMiaTH- 
YeCKUX COCYOB MOYeK, 3aTeEM NeYeHH, TOHKOFO OTYeNa KMIWeYHHKa H, HaKOHel, 
NOJKEYMOUNOM wesesbl (cM. pc. 1). Tak, y KOWIeK aKTHBHOCTb PMCTaMHHa3bl 
B sume, B3ATOH U3 rpyqHoro MpoToKa yepes 3 yaca Hocue OTKMONeHUA AUM(pa- 
THYUeCCKHX COCYOB MoyeK, MOHMKaeTCH Ha 60%, TOHKOrO oTAeNa KUHWeUUHNKA 
Ha 50%, mevenu na 44%, noj~KenyouHOH xenesbI Ha 18%. OGnapyxennoe 
B ONbITAX C BbIKJIOYCHHEM JMMaTHYeCKUX COCYOB pasJIHUHbIX OpraHOB TOHU- 
*KCHHE AKTHBHOCTH PHCTAMHHASbI B MMe, a 3aTeM HB KPOBH yKa3biBaeT Ha TO, 
WTO B OOpasOBaHHH FHCTAMMHASHI MPHHMMAIOT yuACTHe PA OPraHoB, KOTOPHIC BBI- 
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€IAIOT €€ HE B KPOBeHOCHY10, a B JuMatuyeckyio cucremy. M3 mumdatuyeckoti 
MCTEMbI Hepes pyAHOH muMaTuyeckuti MIpOTOK THCTaMHHasa NOCTyMaeT B Be- 
“OSHYI0 CHCTeMy, B OOM Kpyr KpoBooOpamenusa. Js NIPpOBepKH STOFO 3aKk.I0- 
CHHs ObIIM MpeUPHHATHI ONBITHI, B KOTOPbIX H3y4¥aslOcb COepxKaHue rucTaMuHa 
 AKTHBHOCTb THCTAMHHASbI B KPOBM y COOaK 0 Hi B PasJIMYHbIe CpOKH Mocwe 


PekpallleHus NOcTyneHHA IMME B OOuLM Kpyr KpopooOpamlenua. C stoi 
€J1bIO B XPOHHYECKHX OMbITaX 


acoOakax BbIBOAMICH muMda- 
MYCCKHH MpOTOK, H WHM(pa M0- 
Tyliaa Hapyxy. Ilocae mpe- 
palllenda Nocrymienua UM(ppI 
oOmHH Kpyr KpoBooOpame- 
MA cojepxKanne rucraMuHa B 
POBH Y 2KHBOTHBIX BCe Gosee 
apacTaylo, a aKTHBHOCTb ruH- 
TaMHHa3bl Bce Ooee NOHMKA- 
acb. K 3—4 qu1o nocane BbI- 
eqeHHA MHMdaTHyecKoro 0- 
OKa, KOra X%KHBOTHBIe HaXxo- 


WJIMCb B TAXKEJIOM COCTOAHHH, Pic le Nerasnoc mere A i (1) 
. 1. AKTHBHOCTb PHCTaMHHa3bl B HM@e y KOLUeK 
KTHBHOCTb THCT@MHHa3bI By cobaK (//) B HOpMe (a) H MocMe oTKmIONeHHA sHMpa- 
POBH €]Ba MOXKHO G6pIO ycTa-  —- THYeCKHX Cocy OB Moyexk (6), TOHKOTO OTAeNa KUHINeUHH- 
OBHTb. B 93TO BpeMA cojep- a (6), Mevenn (2), NowKesyLOUHOH wKeNesbI (0) H 3az- 
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OcTurao OcOGeHHO GoubUIHX 

€NHYHH. BeposTHo Taxeno0e COCTOAHHe 2KHBOTHBIX, HacTyraromee mocuie 
IBEJeCHHA MHMaTHyeckoro MpoTOKa HM MipekpalleHHA OCTYNeHHA AUMMdpI 
oOmmMH Kpyr KpoBooOpameHua O683aHO HM STOMY UpesMepHOMY HaKOrIeHHIO 
CTaMuHa B KpOBH (cM. Ta6n. 1). 


Taodauna 1 


AKTHBHOCTbh THCTaMHHasbl H cCOfepxKaHHe TMcTaMHHa B KDpOBH 
(B y) y co6Oak ZO H NOCHE OTKOUCHHA JMMaTHYecKOrO NpoToKa 


Ho oTKs104. Tlocne oTKIIO4eHHA AUMcaTH4eCcKOiO ipoToKa 

JumMatuy. 
mpotToka Ha 2 CyTKH Ha 3 cyTKH Ha 4 cyTKH 
KauuKka a = ow ws 
U = ' reo} : f23) 1 1 
cobak fas] ra) so . os ay 7 os 
eae ie <5 a x5 | ms x5 | as MS 
mS ans BS Ag Odie ag a ee ag 
& ao w BA ve Sea On Sea > 
coe) 3e | es] Se] eee) Be | eee! se 
aiz| 8& Seog Gon elec mei) oot. It cs cee [erate 
TbKek DAN BOE Ge) I OR Oe2 db ates 0) PS) 
J[uuKka Ao) | One) Ae 2 Herse| > ar? 5,0 0) 4,8 
Crapuk Baz |, adel al alt Opts Or OFZ cons 


Takum O0pa30M, OMbITHI C BLIKJIIOUCHHEM JIMMdaTHYeCKOrO IIpoTOKa MH peKkpa- 
€HHeM TOCTYIJIeHHA JIMMbI B OOMIMH Kpyr KpoBOOOpalleHHA TakxKe YyKa3bi- 
4OT Ha TO, UTO THCTAMHHA3Aa JeHCTBUTeIbHO OOpa3syeTca B OpraHax HM MOCcTy- 
aeT PaHbIlIe He B KPOBeHOCHY!O, a WHMdaTHYeCKylo cucTemy. CyeqoBaTeJbHO, 
UMPAaTHYeCKaA CHCTeMA ABJIACTCA PyCJIOM TpaHcnopTa sTOrO epmMenTta. Bmecre 
TEM HapacTaromlee MOBbIMeHHe COJepxKaHHA THCTAaMHHAa B KPOBH CBHJ[eTeJIb- 
ByeT O NOCTYNeCHHH THCTaMHHa H3 OpraHOB H TKaHeH Helocpe/CTBeHHO 
KpoBenocuyro cuctemy. MoxKHo JonycTuTh, YTO OpicTpoe MOHW2KEHHE AKTHBHOCTH 
iCTAMHHA3bI B KPOBH MOcNe NpekpallleHHA NOCTYNJeHHA JMM@bI B OOMIMH Kpyr 
DOBOOOpaMleHHA TaKKEe BO3MOX%KHO CBA3AHO C MPOHHKHOBeHHeM FHCTaMHHasbl 
3 KPOBCHOCHOM CHCTeMbI B MEXKTKAHEBHIC IPOCTPaHcTBa. XOTA 9TO HM MOXET IIPH- 
CTH K HEKOTOPOMY CHWKEHHIO PHCTaMHHA3HOM AKTHBHOCTH KPOBH, HO ObIcTpoe 
pacTanuve rucTaMHHa B KPOBH MM MOJHaAd MOTepA PHCTaMMHAa3HOH AKTHBHOCTH 
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KPOBH, ABJIAACb CJIECTBHEM BbIBEACHHA JMMaTHYeCKOrO MpOTOKa, AOJKH 
ObITh OObACHEHO, C OJHOM CTOPOHbI, OTCYTCTBHeM MOCTYNJICHHA B OOMLHH Kpy 
KpOBOOOpallleHia PHCTAMHHASHI, a C Apyrol—cC JOBOJIbHO ObICTpbIM paspywleHue 
PHCTaMHHasbl B KpoBH. Jia Mo_sepxKaHuA THCTaMHHa3HOM AKTHBHOCTH KpOB: 
HeEOOXOJHMO TIOCTOAHHOe OOpa30BaHHe THCTAMHHAa3bl OpraHaMH HM TOCTyMJIeHH 
ee BMecTe C JHMOH B OOWWMH Kpyr KpoBooOpajeHna. 


JlenuurpaacKnl Tloctynusio 
BeTepHHapHbI HHCTHTYT 26 VII 1956 


UMTHPOBAHHAA JIMTEPATYPA 
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nlocB Allen. 30-neTHIO Bemukoh Oxtad6ppcKol Couvanuctruyeckon Peposrounn, Msn. AH Cccp, 
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Horsage Akagemun nayr CCCP 
1956. Tom 110, Ne 6 


BHOXHMHA 


JeicTButesbubiit usex AMH CCCP B. H. OPEXOBHY, JI. A. JIOKUIMHA, 
| B. A. MAHTbEB u O. B. TPONVLLKAS 


O KOHIEBbIX AMHHOKHCJIOTAX B NENCHHOTEHE 


Hactrosmaa paOoTra nocpameHa usyyenuio N- u C-KOHNeBBIX AMHMHOKHCJOT 
8 MOJIeKYJle NelmcHHoreHa HM SJIeKTpo*opeTHYeCKOMY HCCefOBaHHio 3TOrO GesKa. 
B padore Obl HCMOuIb30BaH KPHCTasWIMGeCKH WpenapaT mencuHorena, Nouyyen- 
HbIM 110 MeTo,y Xeppuorra (*). Onpegenenue N-KOHIeBbIX AMHHOKHCJOT IpoOBo- 
(HJIOCb IPH NOMOLMLM HHUTPOeHHJIbHOrO MeTOJa Caurepa (*). C-KOHILeEBbIe AMHHO- 
XMCJIOTHI ONpesesANIHCb MpH NOMOMM KapOoKcHNenTHAasHoro MerToya (3-5). 

Onpenenenoune N-KOHHeCBHX AMHHOKUCAOT. JJencuHo- 

eH OOpabaTpiBaica DJTHB* B 60%-m pacTBope sTaHoua pH KOMHaTHOH Temme- 
DaType B TeyeHHe 2 uac. (7). J[H@®-mencuHoren rufpomnsopanca 5,7-a HCl 
ipH 105—110° B reyenne 8—20 uac. JH®-amunokucnorhl SkcTparMpoBaJHcb 
43 KUCMOTHOFO rHApomH3aTa SpvpoM HM 3aTeM MOce ynapHBaHHa supa Uccwe- 
JOBamucb xXpomaTorpaduyecku. MccneqoBanucb tTaxxe JIH®-amunoxkucuorsl, 
MTABIUHECA B BOMHOH pakUHH. XpomaTorpaMMbl MosyyasH Ha Oymare, OOpa6o- 
raHHOH dTamaTHbIM Oydepom pH 6,0. B KayecTBe pacTBOpHTeIA HCNOMb3OBAaIH 
smecb 10%-ro sTumoBoro u 90%-ro Ce€HSHMOBOrO CHHPTOB, HacbilleHHy!o Pra- 
nmaTHbIM Oydepom. Jima KomMuecTBeHHOrO onpegeneHua maTHa JLH®-amunoKu- 
“NOT 9KCTparvpoBasucb u3 6ymaru 1%-m pacrsopom NaHCOs B reyenne 10 mux. 
apu 55°, uw 3aTeM MpOBOAHMOCh CHeKTpoPoToMeTpuyeckoe oMmpesesenve 1pu 
360 mu (°). 
_ Bpiio o6napy2xKeHO, 4TO B MOseKyse TericHHOoreHa N-KOHI,eBOM AMHMHOKUCIIO- 
rOli ABIACTCA JCM: Ha XPOMATOrpaMMe MOABMANOCb TOMbKO OMHO NATHO JLHO- 
netiuuuHa (puc. 1). Ha xpomarorpamme Boyquol ppakuau JLH®-amuHoKucuoT Ob 
.OHapyxKeH TOMbDKO JIH®-s-nu3nH. KosmuecTBeHHoe onpeyeseHHe NoKasauo, 
ITO Ha MOeKymy WencunHorena (cuvtaa M=42 000) npuxogutca 0,81 mona 
N-KOHIeBOrO JIeHIMHa. 

Onpegenenue C-KouneBhxX aMuHOKUCAOT. [lencuuo- 
"eH HHKYOUpoBasica pH 25° c 7 pas MWepeKpUCTaIM30BaHHOK KapOOKCHHeNTH- 
jasoli B IpHcyTCTBUH unMs0rponusdTophocdata B Boe, NOMMeOYHHON J[O- 
Japnenuem NaHCO, no pH 7,8 8B mpogomKenve or | go 30 4ac.; B KayecTBe 
WHTHCeCHTHKa WoOaBasca Tomyo. Tlocne okonYaHHA HHKyOallMn KapOoKcunen- 
riyla3a MHakTMBUpoBamach 10-MMHYTHDIM porpeBaHvemM cMecH Ha KHMAUeH 
30]IAHOW OanHe. 

B npoOax, MpeqHasHavyeHHbIX JI KayecTBeHHOrO ONpefewenuA OTINeNAAe- 
[bIX AMMHOKUCIOT, 6eMOK OCaxKasIcA OOaBJIeEHHeM alleTOHa (MelcHHOreH oce- 
jal He MOMHOCTbIO), OCasoK OeKa OTHEHTPUyrMpoBElBaJICA, a WeHTpHdyrar, 
jocule yiapHBanusa, MomBeprasica XpomMatTorpauu va Oymare. B mpo6ax, mpeg- 
1a3HAUCHHbIX JIA KOJIMUCCTBEHHOTO ONpPeeICHUA OTILCHACMbIX AMMHOKHCAJOT, 
jocjlequue MepeBosuauch B JLHD-rpovsBoqHBle, KOTOPbIe MOcMe xpomaTorpadu- 
leCKOrO paseeHHA Ha OyMare OMpes{eNANHCb CHeKTPOPoTOMeTPHyeCKH NP 
360 Mu. 

Kauecrpenupie onpeseneHuA MOKa3sasIM, UTO IPH KOPOTKHX CpOKax HHKyOa- 
IMM KapOOKCHMENTHa3a OTHLEMACT OT MENCHHOFeHA TOJIBKO OH Y AMMHOKUCIOTY— 
wianHHH (cm. puc. | u 2). ip yBenwueHun BpeMeHH WuKyOalMH KOJIMYeCTBO 
THEIIAeMOro KapOOKCHMenTHAasoH aslaHHHa BoOspacTaslo. Kpome Toro, pu 


* OJIHB — 1,2,4-ropaunutTpobenso4, TH® — qunutpodperus. 
j/ 
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JWIMTeMbHOM HHKYOaLHH Ha XpOMAaTOrpaMMaX TOABJIANOCb NATHO elle O]HOE 
AMHHOKUCJIOTbI, MeHe€e HHTeHCHBHOe, 4eM NATHO amaHuHa. XpomatTorpacus 
B JIByX cHcTeMax pacTBopuTeneH (6yTHMOBO-yKCyCHaA CME€Cb H KOJIJIMMH) 
NoKagana, UTO BTOPOll AMHMHOKUCMOTON, OTMeNAeMOM KapOOKCHMeNTHAAasOn 0} 
nencvuorena, sABJIAeTCH BaHH (cM. puHc. 2). KosmMuyecTBeHHble ONpesesleHHs 
noka3anH, uTO 3a 24 vaca UHKYyOalMH KapOOKCHUeNTHAa3sa OTIULCNIAeT 0} 
nencuHorena 0,84 Mow. ananuna. Jlanpnelimee yBemmueHne CpOKOB HHKyOallMr 
yo 30 uac. He BbISbIBAJIO YBEIHYCHHA KOIMYeCTBa OTIeNJIAeCMOrO aJlaHHHa. 


A 6 8 


Puce. 4 Pue. 2 


Puc. 1. Xpomarorpamma JIH®-npoussoxHErx, Momryyennbix u3 C- u N-Konuesbix aMHHOKHCIO 

mencuHorena. J — JLH®-npon3BofHble AMHHOKHCJIOT, OTULeMJIAeCMbIX KapvlOKCHIenTHAasoH 3 

1 yvac nuKyOaunu; 2 — J[H®-npoussoszuple N-Kontesprx amnnokucioT; a — JH®-anannn, 6 — 
NH®-nenunH 

Puc. 2. XpomarorpaMMbl aMHHOKHCAOT, OTINeMJIAeMbIX KAapOOKCHMeNTHAasoH OT NemcnHOoreHa Sq 

3 uaca nuKyOamun (6yTHIOBO-yKCycHaad cMecb) (A), 3a 30 Yac. HHKyOaNHH (OyTHIOBO-yKcycHam 

cmecb) (6) uw 3a 30 yac. uHKyOauH (KomMAuH) (B). @— ananun, 6 — BanuH 


Takum O6pa3oM, Ha OCHOBaHHH ONpeyenenuna N- H C-KOHIeBbIX AMHHOKHCIO 
MOXKHO TIpefMOOKUTH, YTO MOJIeKYya MeMCHHOreHa TipeAcTaBsIAeT COOOH OH 
NOJHNeENTHAHYIO Web, HMeronlyrio N-KoHyeBOH eHWHH HW C-KOHUeBOH aaHHH, 
Tlonygennpie HAMM pe3ysbTATHI CormacyloTcA Cc JaHHbIMM Xeppuorra, coobmer| 
HbIMH HM Ha KOH(pepeHIHH N10 MexaHHsmMy jeHcTBua (epMeuTos (*). MuTepecud 
OTMeTHTb, YTO 10 JanHbim Bunbamcona uw Xeppvorta (7-*), mencuH, TaK «Ke: 
Kak H llencuHoreu, uMeeT N-KOHI[eBY1O AMHHOKHCJIOTY—JICHIHH (HIM H30seHIHE! 
wu C-KOHUeBY!O AaMMHOKNCIOTY — aslaHuH. II]paBya, NO JaHHbiIM XeppuotTtTa: 
pTopan c N-koHIa aMHHOKHCOTAa B NelcHHe — rvIMUHH, a B NencuHorene — 
JeHwHH wn w30nehuHH (*). Ilo HaWIMM JlaHHbIM, MOBe_eHHe MPH KHCOTHON 
ruqponmuse H@-nencuna vu JH®-nencunorena pasnuno: B cayyae JIH®-nen 
cHHa N-KOHUeBON JICEHUMH OTUIEMIAeTCA MOJIHOCTbIO B TeYeHHe 8-4ac. rHApoOmHsal 
B TO Bpema Kak u3 JIH@-nencnnorena N-KOHWeBOK JeHIMH OTHLeMAeTCA Nos! 
HOCTbIO Mocuie 20-yac. rHApoOMH3a. OTM JaHHble TAaKXKe MOPyT CBUeTeMbCTBOBATI 
0 TOM, ¥TO cleyrourHe 3a N-KOHUeBOM AMMHOKHCJOTHI B MencHHe HW NencuHorenHt 
pasMuHbl. Mpt He CMOrIH, OJHaKO, MOJHOCTHIO NOATBEPHTb aHHble BusbAmMcon: 
(8) orHocuTebHO N-KOHIeBbIX AMMHOKUCJIOT MelCHHAa, TaK Kak MO HallMM jan 
HbIM T1OMHMO N-koHeBoro wleHItHHa BCerya OOHapyxHBasucb N-KonWeBOH asa 
HHH HW actaparHHoBasd KHCOTA, WpaBlla, B MCHbIUMX KOJIMYeCTBAX, 4eM JIeHILNH 
BO3MOKHO, YTO MbI HMeJI J[eIO C HEMOCTATOUHO YHCTHIMH NpenapaTamu nencuna 
HECMOTPA Ha TO, YTO HCMOMb3OBAHHbIe B PpaooTe IpenapaTsi Opin 3 pasa nepe 
KPHCTaJIM3OBaHbI HW Be CeOA B yJIbTpaleHTpHdyre Kak FOMOPeHHOe BeLLeCTBO 

QIMe€KTPOMoOpeTurEcKoe ACCHEROBAHUESE Henonum 
re@H a. Onextpoopes nencuHorena MpoBOAMICA B annapaTe Tu3ennyca mpl 
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emnepatype 1,5—2° B 6ydepax c pa3nH4HOl MONO CuO. QNeKTPooperu- 
€CKHE OMBITEI, MPOBeAeHHbIe B coctbaTHOM Gydepe pH 5,9 u 7,5 pu HONHOM 
mute 0,2, NoKagamu, uTo B Teuenne 1,5 yac., T. e, BPeMeHH TIPOXOxK]eHuA BCeli 
MeHKH, Ha SJIeEKTpooperpamme HaOuOJasIcH OAMH THK. IIpu ypenuuenun lipo- 
OJKUTCIBHOCTH SeKTPoopesa WO 6 yac., KOra ONBITLI MPOBOAUIMCh C lIpuMe- 
CHHCM KOMIICHCaTOpa, HaMeuaJIOCb jeeHHe OCHOBHOrO THKa GenKa Ha Ba 
duc. 3 A). B Tex cuyuaax, Kor- 

@ ONbITHI MpoBOAUUCh B cbocdat- I Ul 

om Oydepe c HOHHON cus0li 0,02— 

04 mpu pH 5,9 u 7,5 uepes 
»o—2 Yaca HaOmOJanoch pa3- 
BOeCHHe OCHOBHOrO HHKa OevKa. 
lepes 5—6 yac. na Bocxogznmei 4 
panne OOHapyxuBaOch 4 KoM- 
oHeHTa. KapTuua Ha Bocxoyameli 
PpaHuue OTHYalach MO cBoeli 
)OPpMe OT KapTHHbI Ha HUCXOAs- 
eH rpaHule, aB HEKOTOpbIX cyrly- 
aX HaOmOfalOcb HeCOOTBeTCT- 
Me UMCJIa KOMMOHEHTOB (puc. 3 5). 
*asesieHue MenmcHHoreHa Ha He- 
KOJIbKO KOMMOHEHTOB Ha6utoj,a- 
OCb Takxe B OopaTHOM Oydepe 
H 8,7 c wonnott cunoii 0,02 (puc. 
'B). HanOonee Opictpo u Han6o- 
€€ MeJJIEHHO ABHraioulveca KOM- p 
OHEHTbI TlelcHHOreHa ObIIH BBI- 
eI€HbI IyTeM lpenapaTHBHOoro 
nmeKTpocdopesa B ammapate Tuse- 
Myca. IlporeomvTuyeckad ak- py. 3 QaektTpoopes mencunorena. J — Bocxona- 
ABHOCTb NCNCHHOB, NOJYYCHHBIX jas rpanuua, // — Hucxog_aman rpanuua. A— 
3 3THUX KOMMOHEHTOB TICMCHHO- O.vextpodopes B doctatuom 6ydepe pH 7,5, vonnas 


Ha, OKa3aslacb IIpHMepHO ogu- CHa 0,2, 6 uac.; B — anextpoopes B dociatrHom 
= > 


= x Oydepe pH 7,5, vonnasa cua 0,04, 6uac. B— anext- 
aKOBOW H PaBHOM AKTHBHOCTH le- podopes B OopaTHoM Oydepe pH 8,7, nonHan cusa 


SHHa, MOJyYeHHOrO H3 Hepa3ye- 0,02, 6 ac. 
SHHOrTO) = nemicHHoreHa. Takum 

)pas0M, Ha OCHOBaHHH 93eKTpotbopeTvuecKHX OMbITOB MOXKHO CleaTb 
IKJIIOUeCHHeE, UTO TMeCMCHHOreH ABJIAeTCH HeErOMOreHHbIM OeNKOM UH COCTOHT 
3 HECKOJIBKHX KOMMOHEHTOB, JlalOulHxX Mocne MpeBpallleHHA MernCHHbI C OU- 
AKOBOH aKTHBHOCTbIO. HeoOxoqvMO OTMeTHTb, UTO TO JaHHbIM psa Uc- 
leqopaTeen (19,11) kpucTanmMueckHi MencuH TakxKe JlaeT IIpH seKTpodopese 
CKOJIbKO TIHKOB, T. €. ABJIACTCH SEKTPOPOpeTHYeCKH HeETOMOFeHHbIM OeKOM. 
YNbTpalleHTpHdyre KpHCTamMIeCKHH MencuH BeyeT ceOA Kak TrOMOreHHOe 
mectTBo (17). [I]peqpapuTebHble HCCeOBaHHA, MpOBeeHHbIe B Hamel sa6o- 
TOPHH, WOKa3sasIH, UTO WM NencHHoreH BeeT ceOA B YUbTpalleuTpudyre Kak 
MOreHHbI Oesi0K. 


Muctutyt 6nosornyeckol H MeQWUMHCKOM XHMHH Pee 
AxkajleMuk MeqHUMHCKHX HayK CCCP 20 IV 1956 
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Wornanp Akagemuun nayxr CCCP | 
1956. Tom 110, Ne 6 | 


. BHOXHMH} 


H. A. FOXAEB u K. B. JPYKMHHHA 


BYUOCHHTES FOPMOHOB KOPbI HAXMOYEYHHKOB H3 C,.-CTEPOHO) 
(ITpedcmaeneHo akademuxom B, A. Ineeaveapdmom 14 VI 1956) | 

B nacTosmee BpeMsA OMKaWIMM MpeWIeCTBeEeHHHKOM TOPMOHOB KOppl Hag 
YeUHHKOB (KOPTHKOCTepOHOB) MPHHATO C4HTaTb porectepow. Mecro mpore 
cTepoHa B CHCTeMe OHOCHHTe3a KOPTHKOCTepOHAOB TOKasaHO B CxeMe, TIpesd 
»%KeHHOKH XextTepom u I]uuKycom (?). 


\ 


17-oxcumporecrepow > 17-oKxcu-JLOK — 17-oxcukopTukoctepoH <— | 


* 
IiperHeHOJIOH | 
t y | 
mporecrepoo —————-> J|OK -————_-- xoptukoctTepoH < | 
aN 
XOJIECTSPHH ? | 
+ 


Buletal = 


V3 stoi CxXeMbI BHYHO, YTO MOCTPOeHHe MOVIEKY JIbI KOPTUKOCTepOHOB UME 
cleqyiomHe sTatibl: Cy, (xoecrepuH)—> C,, (uporecrepou) —C,, (KopruKoc? 
poupl). [IpomexyTounble 3BeHbxA pH NocTpoenuu Cy, KOPTHKOCTepoHAOB Pp 
rHMM IYTAMM CHHTe€3a HeH3BeCTHHI. | 

Jo cux lop OcTaBaJiCA HePeICHHbIM BOTIPOC O BO3MOXHOCTH OuOCHHTe 
POPMOHOB KOPbl HaMOYCYHHKOB U3 Cy CTEPOHOB MyTeM NPHCOeAMHEHHA K HI 
OOKOBOH Wen, COCTOAMeH H3 AByX YIsIepOMHbIX ATOMOB. 

B TKaHH HaqNOveYHHKOB K rpynme Cyy cCrepoHfoB OTHOCATCA 17-KeTOCTep) 
ub. OH v3 17-KeTocrepoujosn — jerHqpousoanApoctepou — o6pasyertca 4 
aueTaTa H, MOBHAJMMOMy, YaCTHYUHO xowecTepuHa. 

Jleruqpousoanfpocrepou, TaK K€ Kak HM MIperHeHOJIOH MpeycraBsneT cob 
A®-3B-OKCHCTepOu WM OTMMYACTCA OT MpPerHeHOMOHA TObKO OTCYTCTBHeM GOK 
BOH Wenlu, 

VispecTHo, 4YTO B TKAHHM HaRMOUeYHHKOB UMeeTCAH (hepMeHTHad cHCTeM! 


CH 
| 


CO O 
| fl 
Vi Vari 


| 


PNAS) ha a OSG ae 


| 


Zo NG VON NVA | 
HO 


MperHeHOJIOH AeErutpOnsoaupocTrepou 


OCYIECTBUIAIONLAA OKHCeHHe MOWeKyA Takoro Tuna B A‘-3 Kerount. IIpu at 
cTpoenve Kombia A mpnoOperaer xapaxtep, cBolicrBeHHbili birt. | 
TOPMOHaM KOPbI Haj IOYCUHHKOB. 

Bonpocp! O TOM, MOryT JIH HAJ MOYCYHUKH HCNONb30BATh Aeruypovu3o0anyl 
cTepOH B KayecTBe CyOcTpaTa jd OHOCHHTe3a TOpMOHOB Kops! HajroueWHHK 
NOJHHMAaNCsH B MMTepaType neosHoKpaTHo. | 
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JieruapousoanApoctepon meppysuposann vepes Opiubn HwaynouewnuKu (4) 
MHKYOMPOBaJIM C rOMOreHaTaMu HaymoueunuKoB (°), PesyubTaTbI STUX OMbITOB 
BIH OTPHuaTebHbIMU. JleruqpousoanyApoctepon mpespairasica B A*-anjpo- 
TeH-3,17-quoH u A*-anypocren-118-on-3,17 quon. Creponypi, umerome 21 atom 
Tuepoyqa B MOIeKyIe, B STOM Cayuae HE COPasOBbIBaJIHCb. 

Tipu mephysun Oprubux HaMOYeGHHKOB paWOaKkTHBHbIM Jeruppousoanspo- 
TepOHOM XexTep (*) ycTaHOBHJI, YTO HAHOOMbIIEe KOMYECTBO pasMOaKTHBHOCTH 
epexogut B A*-anypocten-11 8-on-3,17-qu0H, HO HeKOTOpoe KOMMUECTBO pajHo- 
KTHBHOCTH OOHapy2xXKHBaeTCA HM B TOM 30He, re Ha XpOMaTOrpamme pacmona- 
aeTCA OHH M3 TOPMOHOB KOpbI HaynoueqHHKoB — 17-oKCHKOPTHKOCTepOH. 

erugpousoanypoctepon B kKomuuectBe 10 mr c C!4 (2600 umn/mr-muH) 
epdysupopasica yepes Oplmybu HaNOVeUHHKH B TeyeHHe 3 yac. 

17-OKCHKOPTHKOCTepoH Opis MOMyyeH B kOMMYecTBE 0,41 mr c yqembHOH payuo- 
KTMBHOCTbIO 310 umn/Mr/MuH. 

OueHHBad pe3YJIbTAaTb! OMbITOB C PaWOaKTHBHbIM JeruspovsoaHApoctepo- 
OM, XexTep cuHTaeT, YTO TIpeBpamleHHe C,,—>C,, BO3MOXHO, HO HE JOKAa3aHO. 
\aK HaMH ObIIO YCTAHOBJICHO, HaNOYVCYHUKH HOBOPOX][CHHbIX HKHBOTHDIX COJep- 
<aT AKTUBHbIC (PEPMEHTHHIe CHCTEMbI, KaTaIH3HPyloulve CHHTe3 KOPTHKOCTepoH - 
oB (°). DTO AalO OCHOBaHHE MPeANOMORKUTH, YTO y HOBOPOKCHHBIX MKUBOT- 
bIX MOXK€T CYMECTBOBaTb H Tpowecce Cyy—>Cyy. 


QIKCNeEPMeCHTAALHAAH YTaACTb H Pes YALTATH 


| JlerugpousoanypoctepoH HHKYOMpOBacCA CO cCpe3saMH HaqMouedHHKoB 3- 
( 10-qHeBHEIX NOpocaT. [lopocaTa yMepuIBAIHCh B MaOOpaTOpHH HeMOcpejcT- 


@€HHO Tepejy ONbITOM. 
anOnmray aaacl 


Cuute3 KOPTHKOCTeCpOHJOB H3 JerH7pOn30aHAPOCTepoHna B Cpe3ax 
HaJNOYeYHHKOB NOPOCAT 


5 re) 
O = ‘ 
9 =i was, 9 AD fs = ) 
~ I Na ~— } 
Bee log. | fel eeu les 
aah aS 
a |e) 2 | Se laeolso 
ie BY 3) Oo-- |9o S| = 
re ZO S a"? Seei|ye 
“ Outer = |S lozm 
Cuutes B mpodax SON | epee ieee lean) ise O? (Caran 
x CS o S| & | fal? Sale oxe 
f Shine} “ |asjeselee 
=I wo 
| ° Ao > 
a AVS 
Zs B pr Ha if TKAaHH HaMmo- |y SS 
Zz YedHHKOB ae 
TpexHHeBHBe nNopocarTa 
1 j Bes cy6erpata 20; 01) 01.0430 ) 18 
GC mernapousaH2poocTepoHOoM 80 28 44120 | 474 80 
| 2 Bes cyoctpata 26 0 18 = = 
| C jerupponus0aHzpocTepoHoMm 50 | 23 | 99 | 38 — 4A 
) 3 Bes cy6crpata 20 0 — 0 — 
C neruspous0aHsApocTepOHOM 70 64 es 
4 |, Bes cy6c1pata 20 0 41 ail 24 
C peruspons0aH{pocTepoHOM 96 74 2 | 320 80 0 
5 | Bes cyocTpata PP} oe 
C peruspousoaHsApocTepOHOM 149 94 
TlecaTwAHEBHHe NOpOCcATa 
6 Bes cyoctpata 2h 0 ne ne =: (t 
C jeruspouscaHspocTepoHoM v7 51 13 430 — 
7 Bes cy6cTpata 31 0 20 ant = ‘5 
C ne; usApousoaHApoOcTepOHOM 100 47 | 124 ai -- 
8 Be3 cy6cTpata 49 Eo ns — 47 
C meruapousoaHspocTepoHOM 160 80 120 a — ‘ 
9 Bes cy6crpata 40 2 1 _ 4 
C aeruspous0aHspocTepoHOM 75 60 27 — — 


Kaxkyplit OMbIT COCTOAN H3 ABYX mpo6: B OHOM H3MepsAJICH CHHTC3 KOPTHKO- 
Teponjos 6e3 NOOaBNeHHA NerHApousoanApoctepona, B pyro — CHHTe3 B IIpH- 
LYICTBHH JeruApous0aH{poctepona. B o6eux npo6ax MCHONb3O0Baacb PaBHO-, 
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weHHasd TKaHb. Jia 9TOFO B KarKJIOM OMbITe HCCIeWOBaJIH MO [Ba 2KHBOTHHIX, 1 
mpoOy Opa MO OfHOMY HaNOVeyHUKY OT KaxwKOrO W3 HUX, KOMMYECTBO 


TP aom wm al 2 


IIpespamenue A4-anzpocren-11 6-on-3,17-qHoHa 
B Co, KOPTHKOCTepOH bl 


' = 
EF 10s | 2 cs 
Orsi Q O8 
ao Sie) S mm & 
co oka ie ae 
se | ges| &. | 8s 
Cuntes B mpobax as) ae oN a 
™ -. = 
Six tya| “a ys 
Ss 
ae 
BprHa ir TKaHH vos 
HaQnOueyHHKOB eye 
Bes cy6cTpata 40 - 14 39 
~ C A'-annpocten-118- ve 
on'3-17-HOHOM oF 40 29) 
Bes cy6ctpata 30 _ 13 36 
C A‘t-ayapocren-116- 
ou-3, 17-2HOHOM 76 36 24 
Bes cy6ctpata 40 — fs) 
C A'-anapocteH-11 B- 
o1-3,17-,HOHOM 180 90 100 38 


raylacb XpomMaTorpaduyeckoMy pa3yesieHuio Ha Gymare B cHcTeMe OeH3OU : MET 
Hos : Boga (§). UgzentTuduKalna CTepOHAOB UpOBOANMACh C MOMOLLbIO CJIeYIOULY 


IIPHeMOB: MO HaJIMUHIO MaKCHMyMa_ I10- 
rIOUeHHAH =B YJIbTpatHouIeTOBOM = cBeTe 
mp 240 mu, 10 peakKUHH BOCCTaHOBJICHHA 
cAgNOs, no peakunu c PeHusrHnypasHHoM 
no [loprep—SumbOepy, no cneyupuyeckon 
peakuun dbsryopecuenynnH c HsPO,, m0 xa- 
pakTepy CllekTpa XpOMOreHOB C KOHIeHT- 
PHPpOBaHHOH CepHOH KHCJIOTOH HM lO peak- 
uuu I]ummMepmana. KosnuecTBenuple  ol- 
peeseHia NpOBOHIHCh NyTeM H3MepeHHua 
ONTHYeCKHX WOTHOCTeH mpH 240Mu u nO 
meToyly I[loprep—Suup6epa. 

B pe3yabTaTe HHKYyOalHu Jernjpouso- 
AHJ[pOCTepoHa CO Cpe3saMH HaMOUCUHHKOB 
MOpocaT Obliw NOsyYeHbI 3 KOPTHKOCTepo- 
ujla c Cy, H OMHO coequHeHHe Cc Cj. M3y- 
yeHve 10Ka3asl0, YTO jBa cTepouja c Cy, 
ABJIAIOTCH TOPMOHAMH KOPpbl HajmoueyHH- 
KOB: 17-OKCHKOPTHKOCTepOHOM HM KOPTH- 
KOCTepOHOM. Tperuit, C,, cCrepou,, HECKOJIb- 
KO MeHee NOIApHbI, Yem 17-oKCHKOpTH- 
KOCTEpOH, MMeeT XapakTepHbIe JIA rop- 
MOHOB KOpbl HaymoueunuKoB A*4-3-KeTo- 
rpynmuposky B kombye A HU KeTOJIbHY1O 
OoKOBy10 lelb pH Cy,; OH HE COepxKUT 
OH-rpynnp npu Cy. 

Crepouy, Cy), KOTOpbIM HakallIMBaeTca 
BHAHOOJIbIICM KOJIMUeCTBe, IpecTaBsAeT 
co6oH 17-KeTocreponq HW NO xXapaKkTepy 


TKak 
coctapsno0 300—400 mr. Mux 
6auua TpoBoyusacb B TeYeHk 
3 uac. mpH Temmepatype 38° B al 
mlapate BapOypra. MuKxyoarnor 
Has cpega cocrossia us Kpedc 
Puurep OuKapOonaTHoro Oyde 
Horo pacTBopa MgCle c pH 7,< 
coqepxkamero dymMapaT  HaTp 
(0,06 M) u MgCle (0,006 M). Ks 
PHpousoaHpoctTepou oOaBsAv 
B KomMuecTBe 300 ur Ha mpody 
O6bem cpeybl B KaxkOH po 
Opt 2 ma. Cpejla uw rasoBoe mpe¢ 
CTpaHCTBO HaCbIlllaJIMCb CME€Cb) 
95% O2+5% COs. | 

Tlocme HHKyOalkuu TKAHb roMd 
TeHV3HpOBalacb B HHKYOalHOHH 
2KHJ[KOCTH, CTEPONJIb! H3BIeKaIIH 
9THaleTaToM. OuncTKa 9kcTpa 
Ta TpoBoyqusach TO TpHHATOM) 
B ma6opaTopuu metony (*). Iloca 
3TOrO CMeCb cTepoHoB Toye 


T a6 mae 


CHuHTe3 KOPTHKOCTepOHAOB H3 jerk) 
poH30aHApocrepoHa H NporecTepoua 
cpe3aX HaJNOUeYHHKOB CBHHeH 


—— 

~ 
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4Ye4UHHKOB c 


Bes cy6crpata 32) 6| 32 
C ferupApou3z0aHspocte- 

POHOM 46] 7] 56 |198 nH 
C nporecrepoHom 74) 8 |122 |} — 

Bes cy6crpata 39/ 5] 0 
C jeruapousoangzpocre- 

POHOM 90} 40] 14 | g2 | 33 
C nporecrepoHom 76| 0} 50 29 
Bes cy6crpata 40} 0| 30 
C perugzpousoanmpocte- 

POHOM 70} 24) 65 |300 | 24 
C rporectepoHom 52] 0} 68 16 
Bes cy6crpara 64] 0]! 30 |280 | 
C neruapousoanspocre- 

POHOM 98 | 38] 60 
ciekTpa xpomorenop ¢ H,SO 


HeHTHpHynpoBaH Kak A‘*-anypocren 118-on-3,17-qnoH. 
Hajo yka3aTb, 4YTO TpeBpauleHHe eruqpous0anApocTepona OcyllecTBIA 
JOCb BECbMa MAJIbIM KOJIMYCCTBOM TKAHH B KaxKJOH mpobe. 
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OOnapyxKeHHe B 3aMeTHBIX KOmMUeCTBAX A*-anypocten-118-on-3,17-quona 
Np CHHTese CTepOHAOB C C3; H3 JeruApons0anppocTepoua aso HaM OCHOBaHHe 
HPCANOJORKUTb, YTO OH MpelcTaBsAeT COOOH MpOMerxkyTOUHbIi NpOAyKT, Nowy- 
WaIOulMucA NpH OOpaso0Banun C,\-cTepousos. BTo coeMHeHUe ObINO BbIeNICHO H 
TPOHHKYOMpPOBaHO B TpeX OMbITaxX CO cpesamu HagmoyeuHUKoB 10-,HeBHBIX T10- 
pocsit. [TpopeyeHuple onsite! NOATBepAMM Hae npeynomomKenue, NOCKOJIBKY 
A*-anjpoctex-118 -o-3,17-qH0Hn TiIpeppallaeTcA B Te 2%Ke CTepOHbl, TO H 
Jeruqpousoanpocrepou. 

_ Cmoco6Hocts mpespanatb C,, BC3,-cTeponsbl He ABJINeTCA OCOSCHHOCTHIO Haj- 
eS EKCE 2KHBOTHBIX PaHHero BOspacra. 

(lpm unxyOanuu jeruqpousoan_poctepona co cpe3saMa Ha_moueuHHKOB 
B3POCJIbIX CBHHeH OOpasyiorca Te xe C,,-CTepOwAbI, YTO HM y Mopocar. 

Hi3 npupeyqenupix B Ta6w. 3 JaHHbIX MOX%KHO BUJeTb, UTO B OTeUbUBIX OMbI- 
TaX CHHT€3 TOPMOHOB KOpbl HaMOYeUHHKOB 3 erHpousoanApocrepoua m0 
CBOCH HHTCHCHBHOCTH He yCTyMaeT CHHTe3y M3 MporecTepona. 

Bpmllev31IOxKeHHbIi IKCMEPHMeHTaJIbHbIi MaTepHas aeT BO3MOXKHOCTA JO- 


MOJIHHTb CX€MYy OHOCHHTe3a CTEPOHAHbIX TOPMOHOB, BBeAA B Hee CHHTeS 4epes 
C,9-CTepOHpI. 


17-okcunporectepow > 17-oxcH-JLOK > 17-oKcukopTuKocTepou < 
* 


MperHeHOJIOH 
| i) 
] 
mporecrepox —————-> J[OK ——————-> xoptTuKocrepoH < 
t 
—— XOJlecTepHH r 
| i a 
aleTaT ——-— xX 


| 


—> Jleruqpousoanzpoctepon > A?-axppoctex-3,17-qHoHn> A*-anfpocten-3,17-qnoH-118-o7 


17-OKCHKOPTHKOCTepOH, 
KOPTHKOCTepoH 


_ CyeyyeT OTMeTHTb, YTO IPH CHHTe3e€ KOPTHKOCTepOHAOB H3 erHypousoan- 
pocrepoua nosyyaetca mMpomexyTOuHbIH upogyKT A*-any_pocten-11B-on-3,17- 
MOH. STO rOBOpHT O TOM, YTO MPH TaKOM NyTH OOpasoBaHHA MOVeKyJbI KOPTH- 
KOCTepoHya e€ THAPOKCHMHpOBaHHe HaunHaeTca Cc C,,. [ipH cunTese KOpTHKO- 
CTepOHJOB H3 MporecTepoua rH{pOKcHsHpoBaHHve pH C,, CUMTAeTCA 3aBeplato- 
IMM 9TAarOM. 


VMucrutyr 6vomormueckHit HW MeMHUHHCKOH XHMHH Iloctynuo 
Akajlemuu MefuuHuckux HayK CCCP 9 III 1956 


HIMTUPOBAHHAA JIATEPATYPA 


10, Hechter, G.Pinews,. Physiol Reve; 94, 3, 459.0954)-- ° BE. UL. 
R. D. H. Heard etal., Arch. Biochem. and Biophys., 58, 1, 249 (1955). 3 E. 
m Dotfman, G. Pincus, Proc. Soc. Exp. Biol. Med., 85,1, 106(1954). *0O. He, 
chter, Ciba foundation colloquia on endocrinology, 7, 1953. ® A. Meyer, M. Haya- 
no et al., Acta endocrinol., 18, 148 (1955); L. Samuels, Ciba foundation colloquia o- 
endocrinology, 7, 1953, p. 176; R. Dorfman, M. Hayano, ibid., p. 195. S162 BNA 
fOnaes, K. B. Lpy xuuuua, IJpoOsembl 3HfO0KpHHOMOrHH HM ropMonoTepanun, 1956. 
PH! A. tOnaes, JO. A. Ilanxos, K. B. Dpyxuuuna, LIlpodsemst 9uflo- 
KPHHONOrHH H ropMonoTepanuy, 2, Ne 3 (1956). § J. E. Bush, Biochem. Ve5 Dy ey, BOA) 
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Jloxnayo Akagemuu Hayk CCCP 
1956. Tom 110, Ne 6 


XHMHYECKAA TEXHOJOl HF 


H. A. FOJIBABEPI u FO. J. 3HAMEHCKHA 


KHHETHKA A30THPOBAHHA HW FPAHYJIOMETPHUECKHH COCTAB 
KAPBUJIA KAJIBUUNS 


(ITpedcmaeaexo axademuxom C. H. BoaodKoeusem 25 V 1956) } 


| 
OHH 43 OCHOBHBIX IPHHUMMOB MHTeEHCHPUKALHH NpOWeccoB BsaNMOnelicTBHg 
ra30B C HEMOPHCTLIMH TBEPJbIMH TeaMHM COCTOMT, KaK H3BECTHO, B TOM, YTO TBEp) 
ywle Tela NoyBepraioTca TOHKOMYy H3MeubyeHHio. [Iponeccbl! yKasaHHoro THI 
IWHpOKO MpHMeHAIOTCH B XMMHUeECKOH TeXHOJIOrHH, H MOSTOMY H3yYeHHe CKO 
POCTH HX MpOTeKaHHA B CBA3H CO CTEMeCHbIO H3MeJIbYCHHA HMeeT OOMbWUCe 3Ha 
yenne. B 9TOM CBeTe HaMH H3y4aaCb KMHETHKA a3OTHPOBaHHA TeXHHYeCKOr 
KapOujla KaJIbuHWA MO peakIHH. 


CaGs -E No — CaCNo + Cc. 


1. Uacruup (sepHa) KapOuya, NomyyenHple MyTem MexaHMyecKoro H3MeuE4 
YeHHA, MbI alINpOKCHMMpyeM WapaMH, payMyCbl KOTOPbIX HeNpepbIBHO pacmpe 
AeNeHbI B Mpeyenax OT Rmin HO Rmax. Kpupyio pacnpeyesenua no pecy dG/dR= 
=F(R) OyqemM cuvtaTb 3aqaHHon. 

IlycTb KO BpeMeHH 7, OTCUMTbIBAeEMOMY OT Ha¥asa U30TepMuyecKOrO Mporec 
Ca, B YacTunax Cc RCR, NOMMOCTHIO 3aBepuIeHO TpeBpalllenne KapOuya U TOs 
I{MHa WWI€CHKH NPOLYKTOB peak Ha yacTuyax c R>R, papya R,. OuesuyHo 
4uTo R,=](c). : 


Kosmyectso mormoutenHoro a30Ta N(R.) waliqerca 13 


Rax Reman P 
N(R.) =aCy| | F(R)dR- \ [1 eae (R) aR | (1) 


Rmin 7 


(2 — BeC NPOXYKTOB peakUNH, NOyyaemblx H3 ONO! BeCOBOL YacTH KapOuja, 
Cyx— KOHIeHTpallsa CBA3AHHOFO a30Ta B MpOsyKTax peakinn). 
O6o3sHauMM cTeneHb NpeBpalenia KapOuya yepes «: 


ee) 
“ENA Rssay& 


a 
max) 


(2) 


C [pyro cTopoubl, KOJIM4eCTBO MOrMOM[eHHOrO as0Ta KO Bpemeuw t—N (1) 


M CTemeHb MpeBpaileHHA KapOuyla « MOryT ObITb Halijleubl HeENOCpeACTBEHHO U3e 
ONbITa, Tak Kak 


Conoctapjienne (2) u (3) nosBonaer ONpefeIUTh BUY cbyHKLuH 
Re = f (*). (4) 


2. IIpoqyKtp peaxunu (CaCNe u C) (bukcupyiorca na pearupyromeli MOBepx- 
HOCcTH KapOuja. [losromy B 3aBucuMocTH OT ycOBHi (Temnepatypa, JaBnenue,, 
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/CKOp AIOULHe qooapKu K WHXTe) Npouecc MOweT MpoTeKaTb B AUcpysHouHOL, 
IPOMEKYTOYHOH WM KHHETHYeCKOH OG6acTAX. 


B yuppysvonno# oOnacTu cKopocts mpouecca KOHTPOJIMpyeTCA CKOPOCTbIO 
IMppySHH as0Ta CKBOSb MIeCHKY NPOLyKTOB peak, H ecu 


dR, / dt = / eoylnees 


Kp — nlocTosHHasd, Benny ‘ ii 
; HHa KOTOPOH MponopuHoHanbHa Kod 
\cpHILHeHT 
(uppysuH u apsenwio asora). ae y 


°O 


KMHETHYeCCKOH OOacTH, KaK 93TO NOKas3aHO 


HIDKE, 
dR, {dt = const 
i 
Rz = Ket, (6) 
rye 
KK = Kye72!RT , (7) 


(Ajp— HocTosHnad [sd WXTHI: JaHHoro cocTaBa; 
E — sneprua akTupaunu; R — ra30paa nocTosH- 
Had; T — a6c. Temmeparypa). 


\ 
4S 
it) 


as 
Li 


NY 


CD 
F(R)= 6 [ah 


WN 


wt 


wz 
NX 
S 


MUMMY YUMA 


SS 


~ 


Y fe 

& abmompane- 
Qopmamopy 

Puc. 4 Puc. 2 


‘uc. 1. Cxema ycraHOBKH [1a H3MepeHUA CKOfOCTH aSOTHPOBAHHA KapOna KabuHs. J — TOp3HoH- 
ble Bechi, 2 — kpapueBaa npoOupkKa, 8 — THresbHaA Newb, 4 — rpauToppit THreJek, 9 — Mva~ 
THHOBAA NpoBosouKa, 6 — KBaplleBbIt Yexoul TepMoTapbl 


Puc. 2. Kpupaa pacnpeslenenua acTH KapOMZHOH WMXTbI NO Becy 


38. 9KCNepuMeHTAAbBHAA YACTb. CkoOpoctb a3s0THpoBanns oM- 
eeNANACh MO H8MeCHEHHIO BecCa a30THPYeMOM WHXTbI B TeEYeHHe peakuHH Ha 
CTAHOBKE, CX€MATHUCCKH MOKa3aHHOH Ha puc. |. 

Tasoo6pa3suHpiit asoT (10 am/uac) ounmasicA OT CiefOB KUCMOpOsa NponycKa- 
eM Hal 3epHeHOH Meyb10 (300°) u uepes pactBop Myryaua (’). Hanee azor ocy- 
JaJiCd KOHUCHTPHpOBaHHOM CepHOl KUCOTON Mu cocopHbIM aHrv,pHyoM, ua- 
leCCHHbIM Ha CTCKJIAHHY1O BaTY, M HallpaBAAICA B PeaKUMOHHbIM COCy — KBap- 
eByio MpoOupKy, YCTaHOBJeHHYIO B THTesbHOH Teun. \ 

-KapOugqnas wuxta, cogeprxKaman 64,4% CaCe, 2,61% SiOz, 1,3% .ReOs, 
72% CaCNz (mo a3ory) u 1,33% C, mpoceuBasacb B aTMocdepe Cyxoro asorda. 
Japecka (0,3—0,6 r) uacTHu, He 3aep2xXKHBaeMbIX CHTOM 90 uw, Hacbinanacs B 
paduTospili THreeK (BbIcoTa 15 MM, AHaMmeTp 12—15 mM, seca or 1,5 yo 2 r), 
PEIBAPUTeMbHO MpOKaJeHHbI B TOKE az0Ta. TureJieK NOMelmlasica B peakUHOH- 
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HbIi COCY| HM MOABEMIMBAJICA Ha TWaTHHOBOH MpOBOJOUKE K TOPSHOHHbIM BeCa 
Jlna vgMepeHua TemnepaTypbl Oblia HCMOb30BaHAa MaTHHO-MaTHHOPOANCBel 
TepMollapa M NoTeHuMOMeTp. TOuHOCTb oTCcYeTAa -+0,1 mB, 4TO COOTBeTCTBOBa 
+8". 
[py30noqbeMHOcTb CTaHapTHBIX TOP3HOHHbIX BeCOB (3aBoy, M€HUMHCKOrY 


oOopyjoBaHua B Kuese) Oblyia HAMM yBeMYeHa C 500 yo 5500 mr nyTeM BBese 
Ry HUA B M€XaHH3M BeCOB JG 


US OS EE eee ed eas TOJHHTebHOrO IIpPOTHBOBEY 
ca. [Ipu 9TOM WkKasla Becc 
(0O—500 mr) nosBouAsa TIpé 
H3BOJIUTb OTCUETHI B pen 
max ot 5000 yo 5500 Mm 
ce TouHocTDIO WO +0,5 Mi 
IIpu noMomlH STHX Ke BeCC 
TIPOMSBOAMIHCh HM CeAHMCE 
TOMeTpHYeCKHe —H3MepeHyy 
KapOufHOH WHXTbI. Cpeqc 
JIA OCAXKCHUA YACTHL CI 
2KWJI XHMHYeCKH YHCTHIM TO 


40 60 20 (60 200 240 280 R20 Mun 


Paes: jyon. Kpuppie pacnpesenet 

Puc. 3. «= NM (R,) /N(Rinax) = (R*) MO ypaBuenuio HHA, MOMYYeCHHbIC o6padot 
(2) (kpuBax 1) u 9KCMepHMecHTaIbHaA KPHBAaAd % = KOH 10 Ce TIPeACTABJICHbI Hi 
= N(t)/Na=1= f(t) OfHoro u3 OMbITOB (KpHBasa 2) puc. 2 (4 mapasenbHEy) 


onpefeeHHa HW cpejHee 

HHX). Pe38ysbTaTb! BbIYHCIeEHHH CTeneHH [TpeppauleHHA & B 3aBHCHMOC 

ot R:, BbIMOHEHHBIX rpadoanamuTMuecKHM MeTOJOM Oo ypaBHenHio (2 

mpejcTaBueHb! Ha pvc. 3. Ha stom »xe pHCyHKe MOKa3aHa JIA UpWMepa KPHB 
a=j(t), NOWyeHHAA B OJHOM H3 OMBbITOB. 

4, Pe3ybTaTbl ONbITOB, MpOBeeHHBIX C KapOuAHOH WUXTOM yka3saHHO 

Blue coctaBa mph 950 nu 1000°, orsermHBO BHIABJIAIOT NpOTeKaHve NpoLecs 


Cove Sane haade 0465, [000° 
e ee OHSAS = = 5 = 5a a 
ee ay ee ey eae 
/ a 
= ena 
02 4 06 08 10 


B AuppysHonHon OOnacTH. Kpuspie / 12 ua puc. 4 cpuyerenpersyror 06 yqoBut 
TBOPHTCJIBHOM MOCTOAHCTBE (JIA KaKNOH TeMMepaTypbl) BEAMIMH OK p BEIM 

? 
JICHHbIX 110 ypaBHeHnio (5) Ip H3MeHeHHH @, B WHPOKHX Mpepeax. 

EL ORABKOR B KapOHJHYIO IWHXTY TOHKOM3MCJIbDYCHHbIX (PTOPHCTOFO KaJIbILH 
(2% oT BeCa WIMXTbI) H TEXHHYeCKOrO WHaHaMHa KaJbUMA (8% OT BeCa IUUXTbI 
NpOUece NepeBosHTCs! B KAHETHYECKYIO o6acTb (kpuBpie 3, 4,5 u 6 Ha puc. 4 
B sro o6nactu mpu 900; 950; 1000 u 1050° 3saBucumocTb R, OT t ONMCHIBaeTC 
ypaBHeunem $ (6). 
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1 5 
B cucteme Koopyunat Ig Kx — 7 HalieHHDIe 3HaYeHHA  yOBJIeTBOpH- 


eIbHO YKJIaqbIBaIOoTCA Ha UPAMY!IO, H3 HakJIOHAa KOTOPOH onpeyejteHo 
6—76,3 KKag/r MOU. 

CneqyeT OTMCTHTb, UTO HadaJIbHad CTauA Tpouecca MpoTeKaeT c Temnepatyp- 
IbIM CKAYKOM HM YJOBsIETBOPHTebHOe NOcTOAHCTBO BeNMYHH Ku K , BOSHUKAaeT 
IpH a=0,2, noce ypaBHHBaHHA CKOPOCTeli TeMJOBbIeeHHA |M OTBOa Tela. 


Yocyfapcrsenuplli Hay4HO-HCCeLOBaTeIbCKH Tocrynusio 
M MpOeKTHbIM HHCTHTYT a30THOHM MpOMbILLIVJIeHHOCTH 25 V 1956; 


UMTHPOBAHHASA JIATEPATYPA 


1W.Haéhnel, M.Mugdan, Zs. angew.Chem., 1,35(1920). * A. Dury posB- 
>K i fi, CoBpemMeHHbIe MeTOJbI CeMMeHTOMETPHYeCKOrO aHau3a cyceH3Hit_H 2MynbeuH, 1939. 
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okaanqe Axagemun nayr CCCP 
1956. Tom 110, N 6 


he PEOJOLH A 


0. M. BACHJIbEB 


TEKTOHHYECKOE CTPOEHHE MOJIYOCTPOBA BY3AUH 
(ITpedcmaeaexo axademuxom C. H. Muponoseim 14 IV 1956) 


Teomornueckoe crpoenue Bysayeli — oquoro u3 oimupHelimimx moyocrpo- 
30B CepepHoro Kaci — qo camoro nocjeqHero BpemeHH He ObWIO H3y4eHO. 
[lo sTomy Bompocy B reoJIOrHyeckOli JHTepaType MOX*KHO HaliTH JHIUb HECKOMbKO 
ppas (*, **). Mexyay Tem usyyenHe reoloruu sTOro NOWyocTpoBa HMeeT UCKJIIO- 
WUTCIbHO BayKHOe 3HaAYeCHHE KaK B TEOPETHUCCKOM, Tak HB MpaKTHYeCKOM OTHO- 
menuax. TeopeTwueckoe sHavenne 3akiI0UaeTCA B TOM, YTO TOsTyocTpos BysayHn 
3aHHMaeT Y3JIOBOe MOJO*KEHHE B CHCTeEMe CKaqUaTHIX COOpyxKeHHH, OOpamssato- 
WHX C toro-BocTOKa Pycckyto NaTPpopMy, H H3y4yeHHe ero TEKTOHHKH HECOMHEHHO 
MIpOJIbeT CBET Ha MHOFHe BOMPOCbl, Kacalollveca XapakTepa HM OCOGeHHOCTel STOO 
oOpamuenusa. [Ipaxruyeckoe 3HayeHHe BOMpoca ACHO M3 Toro, YTO m-0oB By3aun 
HEMOCPeACTBEHHO IIPHMbIKaeT K QMOEHCKOMYy HeTeHOCHOMY paliouy. 

_ B pesyabTaTe reoworMyecKHxX HCCIEOBaHH, BbINOMHeHHBIX Ha By3ayax 
B MOCJIeqHHe Obl B KOMIMIeKce c OypeHvem Hu reodusnyeckuMu paOoTamH, T10- 
AyyeH (PakTHVeCKHH MaTepvaN, NOSBONAOMNH B OOMWMX YepTax pacuIMppoBaTp 
CTPyYKTypy 9TOrO palona. 

_ B mpegenax m-08 By3auv veTBepTHYHbIe OTMORKEHUA 3aseraloT MpakTMyecKH 
TOPU3OHTAJIbHO, HeCOrmacHO HepeKpbIBad J PeBHHe OCaKH PbIXJIbIM YeXJIOM, 
MOII[HOCTb KOTOPOrO, Kak TipaBusio, He UpeBpmuaeT 1O—15 M u muUIb B HEKOTO- 
PbIX yU¥aCTKaX, COOTBETCTBYIOIIMX OCEBLIM 30HAM HavOoulee KpyNHbIX NporHOoB 
qocturaet 30—45 om, IIpeyctaBueH ueTBepTHUHbIi MOKPOB B OCHOBHOM Ocay/KaMH 
XBaJIbINCKOrO MOPA UH COXPaHUBILUMHCA B PAle MECT JIMH38aMH OAKHHCKUX OTJIO- 
*KeHHH. Byonmb noOepexba KacnuicKoro MOps H B BBICOXINMX samMBax Kalijak 
uw Kapakuuy WIMpOKO pa3BHTbI MOpcKHe ocayKu c Cardium edule L. 

UerpepTHuHbI MOKPOB He ABJIACTCHA CIJIOMIHbIM M H3-Oj| Hero B pA€ NYHKTOB 
OOHAaKAaloTCA NaJIeEOreHOBble, BEPXHEMEJIOBbIe VW arxKe HHAKHEMEJIOBHIE OTJIOKEHHA. 
Ucnoub3sya 3TH OOHAKeCHHA H JAHHbIe KApTHPOBOUHOLO OypeHuA, MOXKHO COCTa- 
BUTb CX€MY PaACIIPOCTpaHeHHA JOUCTBEPTHIHEIX OOpasoBaHHNH (puc. |) uc ee 
TIOMOLbIO BbIACHHTb TEKTOHMYeCKOe CTpoenuve m-oB Bysaun. 

OroxKeHHua MameoreHa AUCOMMpOBaHbI CpaBHHTebHO ca00, HO BCe Ke 
JOCTaTOUHO YeTKO JIA TOPO, ITOObI, XOTA HM B CrvlaxKeCHHOM BHe, OTOOPasuTb 
Me30301CKHe CKaKH, C KOTOPbIMH OHH TeCHO CBABaHbI. Yb! HaKMOHA CJIOeB 
faseoreHa M3MepAIOTCA OOLIMHO JOJAMH Trpalyca V JIMUIb B OTCJIbHDIX CAYIAAX 
qocturarioTt 1—2°. 

Me30380HcKHH KOMIJI€KC OCAKOB J[MCJIONMpOBaH 3HaUMTeJIbHO MHTCHCHBHEe 
M cularaeT CepHH KPYNHbIX CKa{OK, KOTOPble pachOsaralorca BIOMHE 3aKOHO- 
MepHo, OOpasya B pefesax MoyOcTpoBa ABe 30H NOMHATHH uM Ba NporHoa, 

Or MaHrbuiimakCKAXx JMCOKaluit TeKTOHMYeCKad 30Ha 1-08 Bysauu orTpenser- 
Cad wupokum Kapakw4uycKHM TporHOoM, OCb KOTOpOro MpOXOfMT HECKOJIbKO 
cepepHee MOJIOCbI KPYNHbIX BUAIWH, THHYMIMXCA OT 1O%KHOK YacTH Copa Katijlak 
uepes ypounme Kapaxuyy k samuBy Kouax. Ilo Oonee ApeBuumM ropusoHTam 
Ocb mporuOa cmemlaetca K tory (puc. 2). [porn6 BpiomHeH MOMIHOM TOJIMeH Bepx- 
Hero Mesa H Maneorena. MmMenHo 37eCb MOM[HOCTH OOOHX OTJCJIOB ABJIAIOTCA Mak- 
CUMAJIDHbIMM’ Jud BCero TosyocrpoBa. MomHocTb BepxXHero MeJIa B OCeBON YacTH 
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| 
| 
mporu6a nmpespnuaet 350 M, a MOMHOCTA Nameorena 145 m. IIporu6 acummeTpui 
YeH: Ha 1OX%KHOM Kpblle CON Morpy2xKaloTca Gomee HHTEHCHBHO, YEM Ha CEBEPHOM! 
Kapakxnuyckuit mporu6 3aHvuMaeT BCe MpoOcTpaHcTBO Mexky 3aHBamMu Kaiijar 
u Kouax, HW, He OrpaHvunBasicb 9THM, NOBHAMMOMY, NposomKaerca faseKe 
Ha gana yoke Moy Bogamu Kacnua uw Ha BocTOK NO mato YcTb-YprT. Ulupuné 
nmporH6a 20—40 xm. Ocb mpornOa B Tpefsemax Bcero NOyocTpoBa coxpaHse? 
IOUTH IWHPOTHOe HallpaBseHHe H TOMbKO y copa Kalifak HeCKOJIbKO OTKJIOHAe 
CA K JOro-BOCTOKY. 

TOoxkHOe KpbIJIO ONHCHIBAeMOrO TporHOa OcMOARKHEHO HEOObUIOH AHTHKJIMHAb> 
HOH CKlaj{KOH, B CBOJ€@ KOTOPOH HeNOCpeACTBCHHO Ha MOBEPXHOCTb BbIBeJCH 
JaTCKHe HM MaaCTPHXTCKHe OTMOMRKeHHA. OTO Kowlakckand CTpyktTypa. 


Bypyxyyx 


S 


SS 
aril 
MODS 


| » \N 
RE yp 
yy He \N 


SST 
a3 eee 7A 8 ESS\4 MMs KW 6 GE 10 (TIN 11 RBBB 12 7Y 13 
Puc. 1, CxeMa pactipocrpanenua JoueTEepTYYHBIX OTIORKeHHH. | —mvoren, 2—ousnrouen, 3— 
30lleH (BepXHAA Oeslaa cBnTa), 4 — 90nen (ppiOuasa cEnTa), 5 — 320WeH-Nanecuen, 6 — fat, 7 — 


MaccTpuxT, 8 — kaMman, 9 — canton, 10 — Typon — KonbaK, J] —cenoman, 12 — ate@ 
18 — nnuha npodyuais 


K cesepy or Kapaxuuycxoro nporv6a pacnoaraetca ]Oxmno-by3saynucKas 
30Ha NMOAHATHH. Ona ompeyensetca HerstyOOKHM 3ayleraHHeM BepXHero MeJIay 
W MayleoreHa, KOTOpPbIe B PAC MECT BLIXOAAT HEMOCpe\CTBEHHO Ha NOBEPXHOCT., 
Tak, Hanpumep, B pafione noc. IleGup B Buye OTAebHBIX NATEH OCOHAKEHbI OTIO-+ 
*KeHUA MaacTpuxtTa, a No Oeperam Mactek-copa Ha MOBepXHOCTb BbIBe,eHbil 
Meprem 90neHa. B [\pyrux YaCTAX 3OHBI MENOBbIC H MaJleOreHOBbIe OTMO*KeHUS! 
He OOHAKaloTCA, HO BOIb BCerO CBOJla OHH BCKPbIBalOTCH Her yOOKMMH KapTH-} 
POBOUHBIMH CKBaxKHHaMH, B TO BpeMA Kak K ceBepy H ry OT OCeBOH 30HbI Bi 
CHJIY 3HaUHTeMbHOrO MOrpyKXeHHA 9TH TOPH3OHTbI MeJIKHM OypeHHeM yxe He} 
JOCTHIaIoTCs. 

Hauunaetca lOoKHo-Bby3saqvHcKad 30Ha NOAHATHH B pahone noc. [lebdup,, 
rye oT Cepepo-by3a4uHHCKOH CTPYKTYPbI B JOrO-BOCTOUHOM HallpaBJIeHHH OTXO-| 
nur WleOupceKkuH cCTpyKTypHbI HOC, YETKO OOPHCOBbIBAaIONHcA TOpH30HTaMu 
MaacTpuxTa, JlaTa HW Maseouen — 90ueHa. K soro-BocToKy oT noceqHero pac 
nogaraetca MsactekcKkan OpaxvaHTHKJMHadb, APO KOTOpOH 06pa30BaHo pbi0-. 
HOW CBHTOM 30IeHAa, a KPbIJIbA CIOXMKeHbI BEPXHel Geno CBUTOM Z90NeHa H OHTO-. 
1eHom. Eme Jjauibuie B joro-BOCTOKY MO OCH STOK 30HbI pacnoularaeTca HeEOOMbIIOe 
Kaliqakckoe NOAHATHe, aHaIOrM4yHoe 10 cBoemy cTpoeHuio MactTeKkckoli cTpyK- 
Type. 

Takum oOpa30m, IOxHo-By3saynHcKad 30Ha MOAHATHH Kak Ob ABAeTCH 
10rO-BOCTOUHBIM OTBETBJIEHHeM Coulee OOumMpHOK CeBepo-By3auuHckoH 30HbI, 
COCTOHT U3 CTpyKTypHOro HOCca H AByX OpaxuaHTHKMHHaIeH, OCb ee NocTeneHHO: 
Norpy2kaeTcaA B 1OrO-BOCTOYHOM HallpaBJeHHH No mato Ycrb-Ypr. 
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lOxuo-Bysaunnckaa 30Ha oTyenneres oT Cepepo-BysauHHcKolt WIMpoKuM 
I€KCKHM MTIporHOoM, BBINOJIHeHHbIM MasleoreHOBLIMH H YeTBEPTHYHBIMH OTJIO- 
“HHAMH, JOCTHAalOWlMMH 3/leCb 3HAYHTebHOL MOULHOCTH. 

Beto cesepuyio monoBuny MOYOCTpOBa 3aHHMaeT oOOmiMpHaa Cepepo-By- 
TMHCKaA 30HA MOAHATHH, B Npesenax KOTOpOH MoOKa 4TO Hameyaetca Tpu 
YyYKTypbI: Cepepo-Bysaunucxan, Xyjali-Beprenckan u Tacypnuuckas. Ocb 
bl TOMHATHH UMeCeT WIMpOTHOe HallpaBseHHe HU TObKO y 3anuBa Komcomouelt 
<IOHACTCA K CEBEPO-BOCTOKY. 

-HanOouee uutepecupim Kak 10 CBOeMy CTpOeHHIO, TaK H 10 pa3mepaM AB- 
Tea Cepepo-BysaynHcKoe NOqHATHE, 3aHHMaiomlee BCIO ceBepo-3anajH yo 
‘Th NOsyoctTposa. IIpexye Bcero nopaxkatoT pa3MepbI 3TOrO NOAHATUS, HMEIO- 
PO AWIMHY cBbuue 60 KM ¥ WIMpHHy Jo 30 Km. B C€BepHOHM YacTH ero pacripo- 
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2. Paspe3 uepe3 Kapa-ray un-o. bysaun. / — uerpepTHunble OTOKeHHA, 2 — HeoreH, 3 — 


oreH, 4 — aT, 5 — maacrpuxt, 6 — kamnan, 7 — caHTou, 8 — TypoH — Koubak, 9,— ceno- 
10 — amb), 11 —anrt, 12 — neoxom, 13 —topa, 14 — rpuac, 15 — nepMb, -16 Bae 6 

’ 
i Beptukasbublt Maciuira6 B 20 pa3 Sombie ropH30HTaIbHOrO 4 


\ 


@HEHBI MecuaHO-rIMHUCTHIC OTMOXKeHHA ambOa H ceHomana.” Kppliba noqua- 
[ CJIOXKEHbI TYPOH — KOHbAKOM HM KammanoMm. B mpegenax nosyocrposa 3ta 
YkKTypa He 3aMbIKaeTCA, MepeKMHab €€ HAXOMMTCA rye-TO 3anayHee, B MOpe. 
| NOAHATHA pacnosmaraeTca Ha MecTe OOWMpHOrO GesbIMAHHOrO Copa, KOTO- 
{4 Ha MHOrHe KHJIOMETPbl PaCKHHYJICA 1ox*KHee Hoc. BypynuyK. B Bocrounom 
[paBJICHHH OCb NOMHATHA MOCTeNeHHO NorpyxKaeTcA, H BEPXHEMeMOBbIe OTIO- 
HHA OOpaMsAtoT ero Ha MepHyHane noc. [ebup. . 

Tlanbuie K BOCTOKy OCb CHOBa BOSJbIMaeTCH M 3fecb B cBOye Xyyaii- 
ITEHCKOH CTPYKTYPbI NOABJIAIOTCA OTIIORKCHUA TYPOH — KOHbAKAa VM Cantona. 
bJIbA 3TOTO HOBOrO NOAHATHA OOpasoBaHbl HYKHAMM TOpH3s0HaTMH Maweo- 
a, aTOM, MaaCTPpHXTOM HM kammaHoM. 

B TpeyroubHuke Mexy copom Kalijak 4 3amHBomM Komcomosiel, pacnouaraer- 
TpeTbe — TacypnuHCcKoe MOJHATHe, CBO KOTOpOrO ctbuKcupyeTcaA NO BbIXO- 
[| 20WeHa Cpequ OOWIMPHOrO MOA OMMPOUeCHOBHIX TVIHH. 

Heo6xoquMO OTMeTHTb, 4TO CeBepo-by3aunHcKOMy _ HOMHATHIO COOTBeT- 
yeT OOJIbIOM MAKCHMYM CHJIbl TAXKECTH, JOCTHTaIOuIMH B peqyKuHU Byre 
mMran. TakuxX MakKCHMyMoB Hurye B IlpuKacnun uv na ManrprismaKke net. Ero 
KHO CONMOCTABJATb TOJIbKO C MOOOHBIMH MaKCHMYyMaMH, Ha6suoO,aouluMuca 
flon6acce u MyroyKapax, rye OHH OOyCNOBJeHI BbIXOJaMH Ha MOBepXHOCTb 
THDIX KPHCTaJMIM4eCKUX NOpoy Naseosoa. B npeyesax Cesepo-By3saunucKkoro 
HATHA, Wa HM Boobme Ha N-OB By3sauu KpyMHble MOMOKNTeMbHbIE AaHOMAaJIMU 
ATHO CBAZAHbI C HeryOoKHM 3asleraHvemM replHHCKOrO cKsJaqyaToro dbyH- 
enta. Cepepo-Bby3a4uHHCKHH MaKCHMyM MpososKaeTCa Ha 3aay HU, BEpOATHO, 
[HHACTCA C MOJIOXKUTECJIbHBIMH AHOMAIHAMH, TAHYWIMMUCHA OT JToHOacca BIOTb 
;anlaHoro noOepexba KacnuvcKoro Mops. Kak counensetcs Cepepo-By3a- 
CKHi MaKCHMyM C aHoMasiHaMH (LOxKHO-OMOeHCKOrO paliona, CYAHTb TpyAHO, 
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Tak KaK B rpaBHMeTPpH4eCKNX HaOsOMCHUAX MMeeTCH OONbUIOM paspbIB, B 
3BaHHbIli TpyHoOoctynHoctTbio Meptsoro Kasryka Hu copa Kalijak. 
HeGespinTepecHo MosquepKHYTb, YTO B palione CeBepo-By3ayuHCKOroO NOAH! 
THA HMCeTCA BETBJICHHeE KaK KPYMHbIX TEKTOHHYCCKHX JJICEMCHTOB, Tak HU coo 
BeETCTBYIOMHX HM aHOMaJIHii CHJIbI TAKECTH. OTO OOCTOATeMbCTBO 3acTAaBsAt 
C HOBbIX MO3HUMi MOAXOMUTh K paCCMOTPeHHIO MOceqAHHX MpeycTaBleHH 
A. J\. Apxaureapcexoro (7,3) 0 xapakTepe toro-BocTouHOrO OOpamueHHA PyccKe 
mviaTpopMbl. EcrecTBeHHO BO3HHKaeT BOMpOc: He MpOuCXOAMT JIM B Tpeyené 
By3auei Berpyienue morpeOeHHbIX HbIHe PePpIMHCKMX CKJaUaTbIX COOpyXeH 
HM He TAHETCA JIM OHA 3 TaKHX BETBEH Yepe3 30HY YHaCJIeAOBaHHbIX CTPYKTY 
H TIOMOMKUTEIbHBIX AHOMAJIMM CHJIbI TAKeCTH OT Cepepo-By3auHHCKOrO NOAHATH 
K CystaH-Yu3-Jlary, a Apyraad BeTBb — oT Cepepo-by3auHHCKoro NOAHATH 
yepes Cesepupii Yctb-Ypt K lOxHomy Ypaugy. 


Mockoscknh HeTaAHow MHCTHTYT Iloerynusto 
um. HM. M. Ty6xuna 11 IV 1956 


1 


UMTHMPOBAHASA JIMTEPATYPA 


Cc. H. Amexcewuunx, Teonormueckoe crpoenne u netpbreHocnocTb jee 
Manrpimaax, 1941. 2 A. . Apxanreapcxkuitt u gp., W338. AH CCCP, cep. reo 
Ne 4 (1937), 3A. OT. ApxaureapexKkui, Teomoruyeckoe crpoenve u reosiornyeck 
uctopua CCCP, Ne 1 (1941), *M. B. Mypavros, Cos. reon., c6opH., 48 (195 
5A. JI. Auwuuu, Bromma. MOMIM, org. reon., 20, 5—6 (1945). © A. JI. Aumun, Us 
AH CCCP, cep. reon., Ne 5 (1948). 7 A. JI. Auutun, COopn. Maman axag. A. J. Apxal 
rembexoro, 1951. 
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Hornane Akanemun Hayk CCCP 
1956. Tom 110, Ne 6 


TrEOAOrHA 


a B. H. BEKUIMHA 


1OBbIE JIAHHbIE O CBA3H MOPCKOTLO BACCEMHA 3ANAXHOK CHBHPH 
C IOKHO-EBPONEMCKHMH MOPSMH B KAMTAH 


(2?)-MAACTPHXTCKOE BPEMS 


(ITpedcmaeaeno axademuxom C. H. Muponosoim 8 VI 1956 ) 


| B Paspe3ax ONOPHBIX CKBaxKUH: bapaOuucxoli 1-P (506,7—540,9 M), OMcKoit 
a (594,3—791,3 m), Ysatcxo 1-P (760—840 M), Uloxypcxoli 1-P (685,7— 
A7 M), B CKBaxkHHax TiomMeHcKoro paiiona (SapoqoyKoBcKas cKB. 3-K, raryOnna 
eee M), H B npexenax Typraiicxoi snagqnnsi (paiion c. CemuosepxHoro, 


B. 19-K, rayOuna 132—148 m, 4 gp.) B KapOOHaTHBIX OCay{Kax KammaH (?)- 
(aaCTpUXTa ObIIH BCTpeveHbl, Ha- 


Ay C MHOPOUHCJIeCHHbIMH copamH- 
M@epamMu, OCTaTKH XKryTHKOBLIX — 
seccolithophorales. 

XapakTepHOl OCOGEHHOCTHIO TUX 
KPYTHKOBBIX ABIAeCTCH HaaudHe 
SBeECTKOBOrO CKeyleTa, COCTOAero 
3 OTJCJIbHbIX MaCTHHOK HW Tpy6ouek 
lasmepom 2—12 uw, Tak Ha3bIBaeMbIx 
OKKOJMTOB. B ocHOBy ecTeCTBeHHOH 
mlaccnpukanun KOKKOJIMTOOpH, 
aspa0oTaHHolt JlomaHHom (7) unpu- Puce. 1. au 6 — 3ananquan Cuoupp, Hopocuoup- 


7 *s _  ckad o6nacTb, Bapa6unck; Kamman (.) — ma- 
a y wac B CCCP A. JI. Kypca acTtpHxTt. @ wu 6-——Coccol.thus — pelagicus 
(OBBIM H APYrHMH HCCJIEMOBATeCMAMH,  (Wallich). (a— xKoKKoaut, 6 — o60n04KAa); 


‘ONIOXKeHA (POPMA KOKKOJIHTOB, HX e—Braarudosphaera bigelowi (Gran et Braarud) 
ACTIOJIO*KeHHE H HeKkoTopple yetamH Deflandre; e— Cribrosphaerella _ ehrenbergi 
TpOeHHaA  yasMaTMuecKoli actu Mipiincwe eS an oaths murtay 
meTkH. B wckomaemMoM cOCTOAHHH 

 OOUbINMHCTBeE CAydaeB TpHXoAUuTca 

METb Jl€IO C pa3pO3HEHHbIMH KOKKOJIMTaMH, 110 KOTOPbIM HE BCerja yaeTCA Boc- 
O3J[aTb IIPeCTaBJeCHHe O IeMOM KCTKE, ITO 3aTPYHACT OllpesenenHue HW He WaeT 
(ONHOW TapaHTHH B IpaBMJIbHOCTH BbIAeJeHHA HOBbIX BUAOB. B TaKkom ciy4uae 
‘yuue mpHOerHyTb kK ksaccndpuKauun I pouen, pexomenyyemonr Taxxe Jlebiany- 
om (°,°), OCHOBaHHOM Ha CTPOeCHHHM OMHUX TOJbKO KOKKOUTOB. II peqnarasorca 
(OBbI€ HCKYCCTBCHHbI€C TAKCOHOMHYeCKHE eCHHHUbI: WeHTyYpuA, MaHullya, Ka- 
OpTa, COOTBETCTBCHHO OTBeYaIOlNe BUY, POAy UM cemelicTBy. 

Hexoroppie 43 HaljJieHHbIX HAMM KOKKOJIMTOB yJaJlOcb ONpeeJIHTb MO ecTe- 
TBEHHOM KsaccupuKannu: Coccolithus pelagicus (Wallich) u Braarudosphaera 
igelowi (Gran et Braarud) Def. J[pyrue KoKKouMTbI oOmpefesenbl, KaK WeHTy- 
uu — Cribrosphaerella ehrenbergi (Arch.) u C. murrayi (Arch.). Ocrambupie 
BAJUOTCA HOBLIMH WeHTypuamu. M3 uux 2 dopmbl IpHuaysexkaT K poxy Braaru- 
losphaera, 1 «x pogy Micrantholithus, 4 ornocaTca, noBuyuMomMy, K pojjaM 
ontosphaera u Syracosphaera, 2 k pogam Coccolithus m Rhabdosphaera, a 
(opMbl OTHOCATCH K HOBOMy cemelicTBy — KaropTe. Ha puc. | ws00paxKenpi 
OKKOJHTbI, CHCTEMATHYCCKOE MOJIOXKCHHE KOTOPHIX yxRKE JOCTATOUHO BbIACHEHO. 


2 Baxa3 843 oY 


B nopoyax KammaH (?) - MaacTpuxTa HCCIe€OBaHHbIX Pa3pe30B KOKKOJIHT 
MIPHCYTCTBYIOT B OOJIbIUHX KOJIHYeCTBAX, CTAHOBACH MHOF a MOPOAOoOpas youu 
B y\pyrux ropu30HTaxX HH38MCHHOCTH OHH TOKa He BCTPeYeHbI, HECMOTPA Ha THe 
TEJIbHbIe HOMCKH UX B TOILE M€30-KaHHO3OHCKHX OTJIOMKeHHU OT HHXKHELO MEd 
WO ueTBepTHUHDIX. PacnpocrpaHenue HX COBMajaeT C paclipocrpaHeHveM Xapa 
TepHbIX KaMMaH (?)-MaacTpHXTCKUHX PopamunHdep. 

Ilo muTepaTypHbIM JIaHHbIM H3BeCTH 
YTO KOKKOJHTOOPH]bl B COBPeMeHHY 
3noxy OOHTAaIOT MOUTH HCKJIOUMTeJIbH 
B TeIJIbIX MOPAX H BMecTe Cc rs06 
repHHaMu cCuJIy2KaT MaTepHaJIOM JI 
o6pasoBaHusA PIyOOKOROJHBIX HJIOB (7) 

B ucKonaeMoM COCTOAHHH KOKKOJI 
TOMOPHJIbI HSBECTHLI TAKE B KapOoHa 
HbIX OTJIOXKeCHHAX, ABJIAIOULAXCA Ocal 
KaMM TeIWIbIX MOpeH. On BCTpeyalo 
CA, KAK QIWH H3 PIaBHbIx 3JIeMeHTO 
B OTJIOMKCHHAX OeOrO Mela BepXxHece 
HOHCKOro BospacTa Aurwo-[lapwxcKon 
Cepepo-TepMancko# 4 AKBHTaHCKO 
KOTAOBHH (*), IPHCyTCTBy!IOT TakKe 
aHaJIOPHYHbIX HW OHOBO3PaCTHbIX OTVI 
»eHHAX CapatroscKoro IloposmmxKpsa (*) 
IIpuxacnusa (10 HalHM jaHHbim). Ip 
vccseqOBaHHH pnkKaciMucKoro KO 
wlekca KOKKONUTOPOpuy (pation Hose 
Ka3aHCKOH ONOpHOH CKBaxNHbI Ne * 
HM CONOCTaBJIeEHHH ero c KOMIMJIeKcaM 
SanayHo-Cu6upcKoH HH3MeHHOCTH 
T]oBoDKbA BbISCHHIOCh MOMHOe TO 
YY JI@CTBO KOMIJICKCOB H3 3THX PerHOHo! 
Wi 4 <a BeposTuo, 4 BSanayquo-CuOupcKol HHA 

= M€HHOCTH KammaH (?)-MaaCTPHXTCKHE O7 
4 F)1 [@ j2 77743 L_]¢ —&=15 somenna saBasioTca ocaqKamu Tensor 
Puc. 2. Cxema pactipocrpaneHHaA OcafKOB MopcKOro OacceliHa. OTOT BbIBOL M0 
Kamnan (.)—Maactpuxta g3anarno-cuoup- KPEMIAeTCH elle TEM HMHTeEpeCHbIM Hé 
cKoli Hu3sMeHHOcTH. / — nameosolicKoe o6- OJIIOMCHHEM, YTO B STHX OTJOXKeCHHAX | 
pamsenne, 2— MecTonaxoxenua Coccoli- Sanayno-Cu6upcKol HH3MeHHOCTH cl 


thophorales; 3 — o61acTb pacmpocrpaHeHHst pe 
: F IUeCHHO O 
H3BeCTKOBHCTHIX MoOpol c Coccolithophora- P TCYTCTBYIOT  J\HaATMOBE 


les; 4—o6nacrh pacnpoctpanenna wens BOLOPOCAM, CBAsbIBaloMMecA COBIUHO | 
BECTKOBHCTHIX MOpol 6e3Coccolithophorales, OCaJKaMH XOJOMHOBOHEIX Gaccelinoy 
5 — MpeAnouaraemas rpannia Tenopoqnoro ~=B TO Ke BPeMA JMaATOMOBbIe OVeHD x4 
OacceHHa PakTepHbl JIH ONOKOBYAHBIX Nop 
IIPCJIMCCTBOBABIeH CAaHTOHCKOM 3TOXE 

B KOTOPYIO KOKKOJIMTOPOpHAbI He pasBUBaNcb. CanToucKuli Gacceiin, cyq| 
M0 STOMY, a Take NO MMTOJOFHYeCKOMY XapakTepy NOpoOs, KOTOPHIMH HIpes| 
CTaBJICHbI CAHTOHCKHE OTJIOXKeHHH, Obl] OTHOCHTeEMBHO XOJIOJHOBOJHBIM , B IPG 
THBONOJIO*KHOCTh KaMMaH (?)-MaacTpHxTcKomy. Takum oOpa30M, HaOmojaroTe 
peskve pasiuuva du3suKO-reorpaduyeckux ycoBult ABYX CM@XHbIX 90 
MpHYMHOH KOTOPbIX HECOMHCHHO B OCHOBHOM SABJIAIOTCA TeKTOHMYeCKHE BH 
*KCHHAL. 
PacnpocTpanenne OHOTHNHOrO KoMNeKca Coccolithophorales B ocayKa 
Bepxuero Mesia JOxuo-Esponelickux un Sanaquo-Cu6upcKoro MOpelt 3acTaBJIA 
CUHTATb BOSMOXKHBIM CYILeCTBOBaHHE B KaMMaH (?)-MaaCTpHXTCKOe Bpems CBa3 
M@KY STHMH MOpsAMH. TakuM OOpasom, noquepKHyToe Bpue dalnasbuoe pa 
JIMUMEe CAaHTOHCKHX HM KamnaH (?)-MaacTpuxTCKHXx OTMOmKeHHI 3anaqno-Cuou 
CKOH HH3MCHHOCTH MOJly¥aeT cBoe OObaACHeHHe. B pa3g06uleHHOM caHTOHCKO} 
Oacceline (POpMUpyloTCA Ocak GopeabHoro THI, MpPeACTABJICHHbIe KPeMHH 
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[bIMM (ONOKOBHJHBIMH) PJIMHaMM HW NecuaHHKaMH C J[MaTOMOBbIMH BOOPOCJIIMH, 
B KaMIIaH (?)-MaacTpHXTCKOM Oacceline, COOOMaIONeMCA C IOXKHBIMH MOpsMH, 
SpasyloTca TeNMOBOAHbIe KapOOHATHBIe OCAIKH C KOKKOMNTOOpHaMH, 

O cynlecTBOEaHHH BeEpXHeMeOBOH TpaHcrpeccHH BbICKAa3ZbIBAIHCh HU Apyrue 
ecmeqoBpaTein. B Oonpmon padote (*) A. JI. Anmun no_poOuo ocBerus 3TOT 
onpoc. [lonyyeHHble JaHHble CyKAaT HOBbIM OKA3aTeJIbCTBOM B HOMb3y ITOTO 
sriaya. 

Kamnan (?)-MaacTpHxTCKand TpaHcrpeccuA 1O%KHOrO MOPA B SanayHo-CuOup - 
KOM HH3MeHHOCTH Jloctursia Iloxypa uw Veata na cepepe, BapaOuncka u OmcKa 
a BocTOKe Hr. TioMeHH Ha 3anaje. Cepepnee [Joxypa u YBaTa KOKKOJINTbI HaMH 
alijeHbi He Opin. Ha cepep oT sTHXx MecT (Hepeso0BcKHii palion) Nopoypl, cya- 
AIOULMe KAMMAaH (?)-MaaCTPHXTCKHE OTMOMKeNHA, CYHIECTBEHHO MeHAIOTCA. OHH 
PpeACTaBJICHbI MpeHMYyeCTBeEHHO aprHJIHTaMH C NOAYHHCHHDIMM TIpOcJOAMH 
€CUaHHKOB MCJIKOSCPHHCTbIX, HHOra riayKOHHTOBbIX. COBepIueHHO OTCYyTCT- 
YIOT H3BECTKOBHCThI€ Pa3sHOCTH NOpoy. OHH 3aMeleHbl KPeCMHHCTbIMM Tlopo- 
AMU. ITHX PaHOHOB, NOBHAMMOMY, TpaHcrpeccHA He JOCTHrVa. 

PacnpoctpaHenue ocaqKOB KaMMaH (?)-MaacTpHxTa MOKa3aHO Ha pHc. 2. 


Bcecow3Hblli HepTAHOH HaYYHO-HCCeLOBAaTeJIbCKHH Toctrynnuio 
reoOsoro-pasBeOUHbIH HHCTHTYT 8 VI 1956 


UMTHPOBAHHAA JIMNTEPATYPA 


1A. Jl. ApxanreapcKkud, Marep. aaa reon. Poccnn, 25,1910. 7 JL HW. Ky p- 
anos, M.M. 3a6eauuHa, K.H. Metep, A.B. Poaa, H. WU. Ilewmuuckaa, 
pefleauTesb HH3IIHX pactennit, 1, Bogopocau, M., 1953. ? H. M. Crpaxos, Ocnospl 
sropuyeckoH reonorun, 2, M., 1948. 4A JI. Aunmun, Bionn. MOMII, cep. reon., B. 15 
meio53). © G. Def landre, R. M. Deflandre,-13-e Congr. Intern. Zool., 
aris, 1948. ¢®G. Deflandre, Traité de Paleontologie, 1, 1952, p. 107—115. 
H. Lohmann, Arch. Protistenkunde, 1 (1902). 
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Jloxnagn Akagemun nwayx CCCP 
1956. Tom 110, N,6 


rEOJIOrH} 


H. Ml. MUXAMJIOB 
YJIbTPABA3MTOBbIE HOACA BOCTOUHOFO KA3AXCTAHA 


(IIpedcmaeaeno axademuxom A. T. Bemexmuroim 21 VI 1956) 


Haxonupuneca K 1956 r. MaTepHasbl reomorHyecKUX HCCIeAOBaHH MOcsey, 
HUX JT CBHJETEIbCTBYIOT O SHAUHTEIBHOM paciipocTpaneuH yJIbTpadasHTOBbh 
HHTPy3HH B CKaquaTEIX coopyxeHuaAx Boctrounoro Kasaxctana. 

Pasmenlenve yubTpaOasHTOBbIX HHTpy3Hi B Bocrounom Kas3axcTaHe 4 Wh 
rpyNMHpOBKa B OTCbHbIe NOACA H 3OHbI NOKa3aHbl Ha CxeMe puc. |. 

AHasH3 HMCIOWIMXCA B HAaCTOAMee BPCEMA JaHHbIX MNO3BONIAeET aTb ceLy 
ULyIO OOMLyIO XAPAKTePHCTHKY NPOABJCHHA YJIbTpaOasHTOB B CKNaWYaTbIX 0 
cax Bocrounoro Ka3axcTanHa. 

1. Cpequ uHTpy3uit ybTpaccHOBHBIX HM OCHOBHBIX NOpoy Bocrounoro Kasai 
cTaHa ¢€ TOUKM 3peHHUA UX FeEHETHYECKOH MOSHUMH MOKHO BHIJEJUTb CJeMYIOUWL 
yjwa Tuna. 

a) HegucddepenuupoBanuple vin cia6o WudpepeHuMpoBaHHble HHTpy3hi 
ABJIAIOULMECA IPOH3BOHbIMH NepBHIHOM NepHACTHTOBOH MarMbl. On mpeycra 
JIAIOT MEIKE WIM CpeqHHX Pa3sMepOB HHTPYy3SHBHble Tela, HMeIOUIMe Xapak7Te 
COrlaCHbIX MJIaCTOBbIX HHTPy3Hi, MOJMYHHEHHBIX CKJa{YaTbIM CTPyKTypaM BM 
WaIomlux TOM. OHH BCerya PpyumupyroTrca B BUe YETKO BbIPAKeHHbIX JIMHE 
HbIX 30H (MOSCOB), HMEIONLUX M€CTaMH 3HAYHTEIbUY10 MIpOTs2KEHHOCTD (0 600 ky 
B cocrape 9THX HHTpy3uH MmpeoOsaqaioTr NepHAOTHTH! THNa rapuOyprHuTos Mf 
pe3KO TIOJYMHEHHOM 3HaYeHHH JYHHTOB H NMpOKCceHHTOB. BecbMa xapakTepHt 
OCOGeCHHOCTHIO YJIbTpaOa3sHTOB STOFO THA ABJIAeTCA HX MACCOBaA CepneHTHE] 
3alHA, B pe3YJIbTaTe KOTOPOM LWesIbIe MACCHBbI NepHAOCTHTOB MU JYHUTOB MpeBp! 
maroTca B CepneHTHHHTp!. Jia STHX HHTPy3Hii XapaKTepHO TakxKe Ppa3sBHTE 
6ObUIOrO KOJIMYECTBA Pa3sHOOOPaSHbIX XHJIbHbIX MOPOM, KOMArMATHYHbIX YJ 
TpaOa3sutam. Ta66po B TaKHX yJIbTpaOasHTOBbIX Noscax OObIMHO He OOpasyi6 
CAMOCTOATEJIbHbIX MACCHBOB, a BCTpeyaloTca B MOCTOAHHOM MH TeCHOH cBaAd 
C yibTpaOasHTaMH, BCera KOJIMYeCTBEHHO ycTyNaad MocweqHuM. K 9TOMY THI} 
OTHOCHTCA TMofaBJAlouyee OOJIbINMHCTBO YJIbTpaOasMTOBbIX MHTpysuii Bocto 
Horo Kasaxcrana (yibTpaOasuTe! Saunulicxoro Anatay, Uy-Bbanxauickul ya 
TpaOasHTOBbI MOAC, BOCTOUHDIM MOAC NepHAOTHTOBbIX HHTpPy3suu YsyTayCcKo! 
pavona, Mrmypynyquuckaa uw WlountraccKkasx 30HbI yJibTpadasHTOB CeBepHo 
[IpnHOanxamba, Uapcekuit yrbTpaOasuToBbili NOAc, HHTpy3un TexcTrypmaccko 
uv Unjeptsi-OknOactysckoro mMoscoB H jip.). 

6) JLupppenuMpoBanuble WHTPy3HH, ABMSAIOMNMeECA MpOUsBOHbIMH raO6p} 
BO (6a3ambTOBOH) MarMbl. OTOT THI MHTpy3Hi, xOpowO usBeCTHbIL [A Ap} 
rux perwHouos CCCP, 3a mocuequee BpeMa BHInBAAeTCA HM B Bocrounom Kasai 
crane (mMaccup Beccas3 B xpeOre Kapatay, 3anaqHblii noac ra66po-nupoK 
HHTOBbIX HHTpy3Hi YutyTayCckoro paiioua, WeHTpasbHad 30Ha HHTpPysuii yuIbTp! 
OCHOBHBIX H OCHOBHbIX Topoy Cepepnoro [IpnOanxampa, WlanrunucKkaa 30 
B Bernax-J[ane). OTH HHTpy3HH TakxKe OCOpa3sylOT CAMOCTOATEJIbHbIe TOACAa HY 
Yale HOO be OOOCOOJCHHbIe 3OHbI, PACMONAaralouluecA MapasIeJIbHO YJIbTp 
Oa3HTOBbIM NOscaM NepBoro Tuna (YuaytTay, Cesepuoe IIpnOanxambe). B orm) 
OT He_upepenuMpOBaHHbIX MepHAOTHTOBLIX HHTPy3HH, HHTpy3suu 9TOrO TH 
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° KOTOPbIMH CBASAHbI MOCTENCHHbIMH nepexoyaMu Kak Oowee OCHOBHBIe€, Tak UH 
JOJIEe KUHCJIbIC PasHOCcTH. Becnomespommatospie Vy JIbTpaOCHOBHBIe NOpoOjbl, AB- 
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Puc.1. Cxema pacnouloxKeHHA YIbTpaOasHTOBHIX NOACOB B TeosOrMuecKHX crpyKTypax 
Boctounoro Kasaxctana. a@ — Kaiinosolicxue mempeccun; 6 — Bapucckue cknamuatele 
30HbI TeOCHHKJMHabHOrO TuNa ([)—P); ¢ — o6nacTH pa3BHTHA MO3qHeBApHCCKUX CKMa- 
QOK M1aTpopMeHHOorO H MpoMexyTounoro Tuna (C — P); e—o6uactH pasBuTua paHHe- 
BapHCCKHX CKaqoK MaTPOpMeHHOrO u MpoMexyTounoro Tuna (D—C); d — o6nacTb pas- 
BUTHA MO3MHeKAJIeMOHCKUX CKJIaMoK (S, yacTH4HO KapanoxK); e — Kanegouckne cxaqua- 
TbIe 30HbI (Cm—O, yacTH4HO Pf); 9¢ —BbicTyMbI LonaeosolicKoro dyndamenta (A -+ Prz); 

3 — yJIbTpadasuTOBble mosica; uw — ruiaBHeliWine ryOMHHbIe pasoMbl. ~ —° «4 
1 — uurpysuu xpeOra Kapatay; 2—nosc Sanuumiicxoro Anatay; 3 — nutpy3un rop 
Kanapixtac; 4 — Uy-Banxauicxui noac; 5 — unrpy3un 30nbI I'napnoro J>xynrapcKoro 
pasmoma; 6 — moaca YayrtaycKoro pationa; 7 — IanrunucKad 30na; 8 — untpy3snu 
rop Optay-Kocmypyu; 9 — Aragpipcxasn 30na; 10 — soubl nuTpy3uli Cepepnoro Ipu6aa- 
xauiba; 11 — TapOararaiickui noac; 12 — Kynau-Ytmecckaa 30na; 13 — Textrypmaccxuit 
nosc; /4 — nutpy3un r. Mypxux; 15 — UapcKxuk noac; 16 -— uxtpysun Tpmnuprpi- 
CKoH 30nHbI; /7 — untpy3un Pysaescxoro paliona; /8—nutpy3nu Boposcxoro paiiona; 
19 — uutpy3uu rop Epemenptay; 20—Unpeptsi-Oxn6actyscxuh mosc; 2/ — untpysuu 

AsKaMepreHbcKOH 30HbI 


80 


AIOULMeCH 3yecb WudPpepenuuaTamu raOOpoBol MarMbl, MpeCTAaBJICHbI TaBHbIM 
OpasoM IIMpOKCe€HHTaMH H J{YHUTAMH, OOOCOOJAIONIMMHCA B OTJCJIbHBIX yua- 
TKax raOOpoOBbIX MaCCHBOB; NlepHAOTHTbI 2%Ke Cpequ HUX UrpaloT HesHayMTeNp- 
yio pomb. KoMarMaTHueCKad %KHJIbHAA CBHTa STHX HHTpy3HH pasBuTa cna6o 
mpegcTaBsena OHOOOpasHoH cepHeh Nopoy rpynnpl Wua6a30B WIM [HOPHTOB. 
TOT THI WHTpy3Hiu B Ka3saxcTaHe usy4eH ee oueHb cyia6o. Mmeronynecs jan- 
ble MO HCCeOBAHHIO OTCJIbHbIX MACCHBOB MOKA3bIBaIOT, YTO Ka3axcTaHCKue 
HTpy3HH paccMaTpHBaeMOro THA XapaKTepH3yIOTCA HeEKOTOPbIMU OCOOeHHO- 
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CTAMH, OTJHUAIOULMMH WX OT NOAOOHDIX HHTPy3hHi WaTHHOHOCHOK (opMall 
¥ pasa. 

2. Ilo BospacTHOMy HM CTpyKTYPHOMYy TIOJIO*KeHHIO YJIbTpaOasHTOBble NOA 
Boctrounoro KasaxctTaHa MOryT ObITb NO{pasqeJeHbl Ha [Be Ppylilibl. | 

a) B mepBy!o 43 HUX BXOJAT yYAbTpaOasHTOBble MOACAa, IPMyPOYeHHbIe K Ké 
JIGMOHCKHM TeOCHHKJIMHAJIbHbIM 30HAM, KOTOpble NO3Hee, B BapHCCKOe BpemMs 
HIM MIpeppaTusuch B MepudepuyeckHe PeOaHTHKJIMHAJIbHbIe 30HbI (KaJIeqOHCKH 
CKsIaquatple 30HbI CepepHoro Tanp-Laua, Kapatay, Yaytay, Cepepporo Kasax 
craHa uw Topuoro Amntas) uw xe OOpas0BaH KPpyNHbIe BHYTPpeHHHe reoanTH 
KuIMHasIH (Cpe€qHHHbIe MaCCbI) TepBOro NOpAAKa, paseJABUIve OTAeIbHbIe Oac¢ 
CeHHbI BAPHCCKOM TeOCHHKJIMHAMbHOK OOacTH Bocrounoro Kasaxcrana (Uy 
BamxauicKan 30Ha KasleqoHny c TextypmMacckol 4 Epemenprayckou BupralusnM! 
B ceBepHoli uacTu, Cepepo-BanxawcKui auTuKsuMnHopuli, Unurus-Tap6arataii 
cKaa CKylayuaTad 30Ha). Kak MOXKHO BHJeTb H3 MpHaraeMOl CXeMbI, ybTpaba 
3MTOBbIC HHTPyY3HH HMeIOTCA BO BCeX KaJIe@OHCKHX CKaqyaTbIX 30Hax Bocroy 
Horo Ka3axcTaHa, IpHuemM B Mpeyqenmax KaxKOH H3 HHX Tosca STUX HHTPYy3uHiI 
JOBOJIbHO TOUHO (PAKCHPYIOT OCHOBHbIe HaNpaBJeHHA CKNa{YaTOCTH HW NONOKE 
HHe rlaBHEHMIHX PCPHOHAJIbHbIX pasIOMOB. K 9TO rpymme OTHOCHTCA nOaBAIG 
ee OOJbUIMHCTBO YJIbTpaOasuTOBIX MOscoB Bocrounoro KasaxcTana. OjHaKi 
He BC€ OHH ABJIAIOTCA CTPOrO OJHOBO3PaCTHBIMH: OOJbUIaA YaCTb UX CBA38aH 
C CaJladpCKHM TeKTOreHe3OM; BPeMA BHEAPeCHHA JIpyrHX OTHOCHTCH K paHH 
TaKOHCKOH (hase cKaquaTocTH. | 

6) Ko Bropok rpynne OTHOCATCA yJIbTpaOa3sHTOBble HHTPy3Hu, Tipuy power 
HbIC K BapHCCKHM PeOCHHKJIMHAJIbHbIM 30HaM. OHH H3BECTHBI TOJIbKO B Tipeqeal 
SalicancKOl PeOCHHKIMHaIH, rye OOpasyloT cpaBHUTebHO KpynHb UapcKu 
YJIbTpaOasHTOBbIlt MOAC MU CTPYKTYPHO CBASAHHBIE C TOCMeHHM HeOOMbIUve 30H 
C€pNeHTHHHTOBbIX MaCCHBOB B CemunasaTHHcKoM IIpuuprtpiuibe. Ilo sceli Bepe 
ATHOCTH, BAPHCCKMM BO3paCT MMEIOT TakxKe MeNKHE Tea MeTAaMOpdu3OBaHHbi 
YJbTpaOasHTOB, BbIABJICHHbIe HewaBHO B 30He TmaBHoro§ JbKxyHrapcKor 
pasyioma. 

3. B KauecrBe OOmjeH 3aKOHOMePHOCTH MpOABJeHHA ybTpaOasuToB B By 
CTOUHOM KasaxcTaHe MO%KHO OTMeTHTb, YTO B Mpeqemax KaxKOH cKayuaTo! 
3OHbI OHH NPHyPOYeHbI HCKJIOUMTEJIbHO K HAKHEH WacTH paspesa reocuHKIMHAIE} 
HbIX TOM. IIpH 9TOM HHTPysuAM yJIbTpadasHTOB MOBCeMeCTHO MIpesuecTBy10} 
appysuBpl Wa6a3s0-CHHIHTOBOH (OpMalWH, ABJIAIONLMeCA MpOyKTaMH NO_BoR! 
HOM BYJIKAHHYECKON JCATCJIbHOCTH PAHHHX 9TANOB, PasBUTHUA PreOCHHKMHAIM 
Ta 3AKOHOMEPHOCTh OTYCTIIMBO BbIABJIAeCTCH IPH M3yYeHHH paspesoB TOMI 
BMCIAIOWMX YJbTpaOasHTOBble MaccHBbI. Tak, HalpHMep, ybTpaOasuTnl Bal 
pHCCKOro Bospacta B Uapckom paiione sauleraior B TONMMAaXx CpeqHero MU BepxHers 
A€BOHA, COCTOAMIMX H3 KPCMHUCTHIX CAHUEB, ALM, (Wa6a30B, CNMIMTOB Hu aHye 
3HTOB. YJIbTpadasuTbl xpeOta Kapatay, Uy-BanxamcxKoro nosca, ¥ myTaycKorg 
palona, CBASaHHbIe C PpaHHeTAaKONCKOH (IpeyKapasoKcKOll) dasoli TeKTOorenesal 
HE NOMHMMAIOTCA BHI ScpPy3HBHO-OCaNOUHBIX TOIL HWKHETO H CpeqHero opso 
BUKa, B COCTAB€ KOTOPbIX 3HAaUMTeJIbHYIO POJb UrpaloT MeTamopdu3s0BaHHbld 
NOpPupHuTH! H uaOasbl. CanaupcKue yAbTpadasuTH B Cesepnom IIpuOanxanme 
B Textypmacckom, Unjeprpi-OknOacTy3ckom u ypyrux palionax lip Hy pouenby 
MCKJIOUHTEIBHO K TOJIMLAM HMKHErO KEMOPHA, KOTOPBIe COCTOAT U3 HabazoB) 
MOPpPUPHTOB M CHMJWIMTOB, TepecwaMBaiouuxca C ALIMaMH HM KpeMHMCTHIME 
claHiamMu. He copcem ACHBIM OCTaeTCA OKa BONPOc O cTpaTurpadHyeckom novos 
*KCHHH YJIbTpaOasHTOB, saJleralolluxX CpeyW MeTamopduyeckux ToL rIpoTepos 
30H, CMaraloulux BHICTYNbI JOKEMOPHHCKOrO (PyHaMeHTa B KasIeMONCKUX CKMay- 
WaTbIX 30HAX SanMHcKOrO Anatay, rop Kanypiktac, Yanytay u Cesepnoro Ka- 
saxcTana. [lopuyjMMomy, B STHX palioHax MbI HMeeM JesI0 UH C 3pOUpOBaHHbIMHh 
KOPHAMH TeX Ke CaJlaMPCKUX HHTPy3HH, WIM Ke C Gomee aGuccabHBIMH MuTpy-+ 
SHAMH, KOTOPbIC IPH CBOCM BHE[PCHHM He NOLHANHCh BHIUe LOManeosolicKord 
mMeTamopduyeckoro (byHjaMeuta. | 

4, Ojwot u3 HanOouee XapaKTepHbIx OCOOeHHOCTeli KAagaXCTAHCKUX YJIbTpa- 
OasHTOB ABUIAETCH HX NOCTOAHHAA TIPHYpOUeHHOCTH K KPYNHbIM Pe€rHOHaJIbHbIM) 
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a30MaM. HaOsioqeHHa Hajl XapaKTepOM CTPyKTyp ysbTPaOasUTOBHIX MOACOB 
ocTouHoro Ka3axcTaHa MOKa3bIBal0T, YTO OHH HaXOATCA B MOJIHOM COOTBET- 
‘BHM C MOBECHHEM PIaBHeHUIMX PIyOMHHbIX Ppa3JIOMOB, H MO3BOJIAIOT CeaTb 
AKJIOUeHHE O TOM, UTO 9TAa CBA3b ABJIACTCA TeHeTHYeCKOH. HecoMHeHHO, YTO 
AZJIOMbI HTpasIM OOJIbIMYIO POJIb IPH NOABJECHUM WH TOKaTM3alluu MarmMaTuye- 
AUX TOPO, NPHYeM B 3aBMCHMOCTH OT TIYONHHI HX 38aJIORKeHHA NOABJIAJIMCh 
OpOJ\bI YJIbTPaOCHOBHOH JIM OCHOBHOH Marmbl. BuHeypeHue yusbTpada3sHTOB 
epBOrO THIa MpOHCXOAHIO, NOBAAHMOMY, JIMIb Tora, KOra pa3sJIOMbI NpOHH- 
ANIM Ha HaHOONbIyIo rIyOUHY, AOCTHTamH NOAKOpoBoro cy6cTpata Hu, pH Jo- 
faTOUHOM SHEP ABH KCHHH, BbISbIBAIH MeECTHOe MaBMeHHe MepHAOTUTOBOrO 
mon. B Tex 2xXe CIyUaAX, KOra TEKTOHMYECKHE JBUXKCHHA IPMBOAMIH K pacKo- 
aM 3CEMHOM KOPbI, 3aXBaTbIBABLIHM TOJIbKO Oa3aIbTOBbI COU, MpOHcxo_UsO 
He7IPeHHe MarMbI OCHOBHOrO cocTaBa, KOTOpaHd pH mocsmexyrouleh Wudpdpepeu- 
Malu Jala Wosca MHTpy3sHH BTroporo TuMAa. 

_ [Ipupeyennaa Bpiiie KpaTKad XapakTepHCTHKa pacnpocTpaHeHua yJIbTpa- 
ASMTOBLIX HHTPy3Hu B BocrouHoM KasaxcTaHe MOKa3bIBaeT, UTO KaSaXCTAHCKHe 
JIbTpaOa3HTbI NMOAYHHAIOTCH BCEM TEM OCHOBHbIM 3aKOHOMEPHOCTAM, KOTOppIe 
APAaKTePH3YIOT OPUOJUTOBLIC (POPMANHH HavaJIbHbIX 9TANOB PpasBUTHA NOABUK- 
BIX TOACOB. 


Tloctynusto 
10 Il 1956 
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Jloxnuayn Akayemun Hayrk CCCP 
1956. Tom 110, N: 6 


H. H. PA®HYEHKO 


HOBbIM THM MPOKHJIKOBO-BKPATIJIEHHbIX PYJI 
MEJLHO-MOJIUBJLEHOBOM ®OPMAILHH B BOCTOYUHOH TYBE 


(ITpedcmasaexo axademuxom A. I. Bemexmunoim 31 V 1956) 


TlpoxkuKOBO-BKpalJIeHHBIe PYbl MeHO-MONHOAeHOBOH CopMaluM WIMpO 
pacnpocrpaHenb! B CCCP (Apmeuus, Kasaxctan), Mexcuxe, Anau, ABcTpasuy 
CIUA (Konopayo u lOra) u Apyrux pervonax. | 

Hamu 6bli0 H3y4eHO HOBOe MECTOPOXKJCHHe MEHO-MOJHOACHOBHIX MPO 
KOBO-BKpallJIeHHBIX py, B Boctounol Type. OHO pacnosaraeTca B alKaJibH 
YaCTH JICMKOKPaTOBbIX NOPPYPOBHAHIX PPaHUTOB, CHJIbHO HSMCHEHHbIX MIpoUed 
CaMH aJIbOMTH3alHN, OKBAapUeBaHHA HW CepHUUTH3alMH C MpeBpaljeHHeM HX 
OTJCJIbHbIX YUaCTKaX BO BTOPHUHbIe KBapLHTHI. 

[pannTHplli MaccHB OOpa3yeT BbITAHYTOe B WHPOTHOM HalpaBJIeHHu JIMHS 
BHJHOe TeO, MPOTAXEHHOCTHIO 10 AJIMHHOM OCH OKOIO 6 KM, IPH MaKCHMAaJi 
HOW wiupHHe ero 2 kM. B HeH3MCHEHHbIX yYaCTKaX COCTaB rpaHHTOB XapakTep 
3YeTCA HaJIMYHEM KasIHeBOrO NOeBOrO IuMaTa (OpTOKMa3-NepTHTa HW MUKPOKJIMH4 
KBaplla, C Ppe3KO MOMYHHEHHBIM KOJIMYeCTBOM KHCIOrO TvwiarHokKsla3sa, OMOTUTA 
pyMHOoro MHHepasia, UMpKOHa M anaTHTa. OT OCHOBHOrO rpaHHTHOrO MaccH 
OTXOANT anodusa WHpOTHOTO TpOcTHpaHHA, MPOTAXCHHOCTbIO OKOJIO OHOF 
KHOMeTpa HM MOIHOCTbIO 90—120 mM. 

B MaccuBe rpaHuta B BAe NOJIOCbI WIHPOTHOTO MpOCTHpaHHA MOLLHOCTHS 
Ooee 200 M, a TakxKe B alouse MOKaNM3yIOTCA MpOXRUJIKOBO-BKpalJIeHHbi 
pybl C MCAHBIM MH Me/IHO-MOJIHMOZCHOBLIM OpyeHeHHeM. 

[lepexog MexkAY MUHepa/IM30BaHHbIMU rpanHutTamu (pyou) u pacetaromte 
rpaHUTHOU MOpOAOU NOCTENeCHHbIM HU OMpeeAeTCA TOWbKO MO COMePKaHHUlo MC 
JI@3HbIX KOMMOHeHTOB. B pyjze MO, MHKPOCKONOM ycTaHaBJIMBaeTCA TOHKO3ep 
HUCTHIM arperaT BTOPHYHOrO KBaplla, PeIMKTbI KasIMeBOrO NOWeBOro WMATA, TM 
rHoksla3a u OuoTuTa. 13 BTOpHYuHbIX MHHepaJOB HaMOoylee pactipocTpaHeH cep? 
WHT, pexe BCTpedaioTca KapOonaT uH xsopuT. AKWeCCOpHbIe MHHepabl Upeyctak 
JIGHbI WHPKOHOM H allaTHTOM, KOTOPbIe pa3sMelilaloTcaA BHYTPH WIM OKOO TEMHC 
IBCTHBIX MHHEpPaJOB. 

MuuepasM30BaHHble TpaHHTbl B CHJIbHOH cTeneHH KaTaksla3svpoBanbl. Py; 
HbI€ MHHePaJIbl SaNOJIHAIOT TOHKHE TpelMHKH, a TakoKe B BHe MeJIKOM BKpal 
JIGHHOCTH pacceAHb! B rpanuTe. Onn MpeycTaBNenbl MMPHTOM, MOWIHOJeHUTON 
XaJIbKONMpHTOM, OOpHHTOM, U3pefKa CaMOPOHbIM B30JIOTOM MH LaJieHHTON 

Sona BTOPHYHOTO CyMbPHAHOrO OOoralieHHA Ha MeCTOPOKeHUH NpPOABIMEE 
cma60, ITO OODACHAeTCA C OMHOM CTOPOHb! KMMATHYCCKHMH YCJIOBHAMH, a C Jp) 
roH — IIOBbIeHHOH SPO3HOHHOW J[eATeCJIbHOCTbIO, YHHUTOXRUBIUIeH SHaHTeI 
HY!O YaCTb MecTOpOKenuA. ‘CpeqH OKUCMECHHbIX MMHePaJIOB YCTaHOBJIeHbI M 
JaXHT, XPH30KONNa, a3yYpHT, KYUPHT, MMMOHHT, (beppHMOMHOANT, NOBeIM 
WepyccHT HM ru{pooKuCbI Mapranua. lnyOuna, Ha KOTOPy!o MpocwexKuBAIOT 
OKNCJICHHbIe MHHepasbl, MoCTHraetT 25—70 M. [nyOuna pacnpoctpanenua opyy 
HeEHHA Ha MeCTOPOKJeHHH, YYNTHIBAA SpPO3HOHHbIH cpes, ocTuraer 150 
200 M. 

TakuM OOpa30M, H3y4eHHOe MeCTOpOwKeHve XapakTepH3yerTca TeMH 
NpH3HakaMu, KOTOpPble ObIM OTMeYeHbI HU B ApyrHx MeCTOPORKAeHHAX NpoOKH 
KOBO-BKPallJICHHBIX Ppy/Jl. 
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1. OpydeHeHve MpefcTrapseno MeAHbIMH H MeHO-MOJIHOeHOBLIMM pyaMu 
JOMKHIKOBO-BKpallJIeHHOTO THIa, MpOCTpaHCTBeHHO HM YTeHeTHUeCKH CBA3aH- 
ye C TpaHHTaMH runaduccalbHOH UWHTpPy3uu. 

2. Bmelaolive Nopobl B pesyibTaTe BOselCTBHA MOCcTMarMaTHUeCKHX 
ICTBOPOB B CHJIbHOM CTeNeHH OKBaplOBaHbl, CepHUMTH3MpOBaHbI UH Mpeppalile- 
I, MO CyUlecTBy, BO BTOPHUHbIe KBapLHTbI. 

3. Cpe MHHepaOB MeAHbIX WH MeJHO-MOJIMOJCHOBLIX py OOHapyxeHbI Te 
€ MMHepaJibl, YTO H B APyrHX MecTOpOxXAeHHAX NOOGnoro TuMa. 

4, Cojep2kaHve MeM B MeHBIX NpPOKHJIKOBO-BKpalJIeHHbIX pyjlax Kose6- 
Tca OT 0,2 No 0,7% HU pexe 2%. CogepoxkaHHe MosHOjJeHa cpaBHUTebHO 
13KOe H H3MepAeTCA B THICHYHBIX WOAX MpOweHTa, HHOrAa AocTuran 0,015%. 
QIOTO OTMeuaeTCA B BHJe CueMOB, 

Meyuoe opyeHeHve BKpallieHHOro THa B rpaHHTax Ha TeppuTopuu Tysbl, 

oMHMO H3yYYeHHOTO MeCTOPOXJeHHA, BCTpeyaeTcA JOBObHO uacTto. Hamu 
SHapy2KeHa Meyuad MUHepasusauna B OacceltHe p. Buli-Xem, npeycTaprennaa 
AJIbKONHPHTOM, GOPHHTOM, MaJlaxXHTOM, a3yYpHTOM HM JMMOHHTOM. CnekTpasb- 
BIMH aHaJIM3aMH B MHHepasM30BaHHbIX TpaHWTax YCTaHOBJIeHb!l, NOMHMO MejIy, 
oIMOAeH, CBHHeL, cepeOpo u Ap. B aApyromyuacrke OacceHna p. Bult-Xem 
. H. Honropok ycranopseHa NogoOnad Ke MHHepalMsayua Ha MNOMalH 
4 KM?. 
_ Ha toxKHOom cksioHe Boctounoro Tanny-Ona H. C. 3aiues HaOmojan mpu- 
JaKW BKpallieHHoro MeqHoro opyfenenua, a JI. JI. Mposapkesu4 B Boctou- 
of Type o6HapyxKHs IpH3sHakH MOJMOJeHOBOrO OpyeHeHHs BreosorMyeckon 
ScTAHOBKe, OMHSKOM K USyyeHHOH. O WMpOKOM MIpoABJeHAM MeqHOM MMHepa- 
M3auuu B TyBe CBHJeTeIbLCTBYIOT HM PasBaJIHHb! MaBUJIbHbIX Neve, KOTOPbIMU 
JIb8OBaIHCb 4yCKMe TviemMena. 

Bce 9TO MO3BOJIHeT CileaTb 3aKJIIOUeHHe, UTO MpOXKUIKOBO-BKpallJeHHble 
Ybl MeHO-MOIHOJeHOBO dopMauuH uMewT B TyBe 3HayHTebHO Oombuee 
acIIpocTpaHeHue, YeM 9TO H3BECTHO JO CHX Hop. 


Vnctutyt reosornuy Tloecrynnso 
Bocrouno-Cu6upcekoro usnasa 2 IV 1956 
Axafemun nayk CCCP 
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Jioxkuagp Akawemun Hayk cGacP 
1956. Tom 110, Ne 6 


r. E. PABYXUH wu P. T. BAJIMYJWIMHA 


HEKOTOPbIE HOBbIE JAHHDbIE 10 SAUMAM UH JMTOJIOPMH FOPCKH) 
WM HWKHEMEJIOBbIX OCAAKOB PAHMOHA  BOJIbIIEPEYEHCKO) 
ONOPHOM CKBA)KMHbI B 3AMAMHO-CHBHPCKOM HAM3SMEHHOCT! 


(ITpedcmaseaeno axademuxon C. H. Muponosoim 5 VI 1956) 


Visyyenve meso30licKHx oTJOxKeHHH SanayHo-CuOupcKOH HH3MeCHHOCTH | 
pacusieHeHwe HX B HacrTosiee BpeMaA MpOBOANTCA KaK Ha OCHOBaHHH MaKp¢ 
WM MMKpotayHbl, TaK HW M0 JIMTOMOTO-MHHepaJOrvyeCKMM Mph3HakaM Csararoll 
nopoy. IIpu uccneqopanuu paspesa Bonbuiepeyenckoli ONOpHOH CKBaxKHEl 
B 1955—1956 rr. MbI NoMmbiTaiucb, NPHHHMaxA BO BHHMaHHe IIpeHMylllecTBeHE 
TJIMHUCTHIA XapaKTep OCaKOB, IpOMSBeCTH KpOMe Toro pa3sOHBKy OTJIOXKeH 
Ha OCHOBaHHH U3YYeHHA TIMHMCTHIX MHHepaJoB. 

Tleppple HccleqoBaHHA YIHHUCTHIX MMHepaslOoB NO paspesaM rvlyOOK! 
CKBaxKHH SanajHo-CuOupcKol HH3MeHHOCTH HM UMCMONb3O0BAHHe HX [IA BOCCT 
HOBJICHHA YCOBUA OOpas0BaHHA OCaAKOB Oblmu MpoBeyenbt B 1950—1951 ry 
M. ®. Buxysnopoi. 

Onpejenenve pu MOMOUH KpacuTeseli(!) rIHHMCTHIX MHHepaJiOB v3 OOpag 
10B BompiuiepeyeHcKOH OMOpHOH CKBaxkHHbI B 150 KM K ceBepy oT r. OmcK4 
NOSBOJIHJO HaM BBIJ[eJIMTb B OTJIOMECHHAX OT CpeHeH IOpbl JO CeHOMaHa BKJ 
qutTembHO 10 30H (cM. prc. 1) H JaTb Mx (balMasbHy!IO XapakTepHCTuky. 

Cpeyuas topa. Momuoctp 117 m. Ha kope BpipeTpuBanua sippy3ne 
HbIX MOpON, B KOTOPOH Obit ONpeeseHbl KAOJIMHHTOBbIC PIMHUCTbIC MHHepasiix 
3a ler aloT HEMbIe MIECTPOUBETHbIC APIHJIMTHI C MPOCMOAMHU 3eJICHbIX H 3eJICHOBATY 
CepbIX aJICEBPOJHTOB MW MeCUaHHKOB, TakxKe He COfeprxKallluX KaKMX-NHOO Oprd 
HHYCCKUX OCTATKOB. 

B HacTosiee BPeMA HEMb3A CeMaTb JOCTOBEPHBIX BbIBOJOB O06 OOCTaHOBK 
ocay{KOOOpas0BaHHsa SsTOK TommH. Ho, no BceH BepOATHOCTH, STO ObIIM KaKHe-T 
TepexOHble YCIOBHA OT KOHTHHEHTAJIbHbIX K MOPCKHM, O 4eM CBHJeTeJIbCTBYE 
COBMECTHOe HaXOMKeHHE B COCTABE APFHJVJIMTOB KAOMHUTA, THpOcmMopbI u Sex 
Aenmuta. Hanmune B nopoqax JIMMOHUTA, CHJeputTa, a HHOra HW MWHpuTa yKa3b 
BaeT Ha KOseOaHHe OKHCJIMTeEIbHO-BOCCTAHOBUTeEIbHOM TpaHHbl ocayKoobpe 
30BaHHA. 

CpequeropcKve OTJOXKeHHA OTHECeCHbI HAMH K KaONMHHT — Geet — 
THAPOCMOAHCTOH 30HeE C IIMPHTOM, CHJepHTOM H JIMMOHHTOM. 

Bepxusasa topa. Momnoctn 76 m. Ha cpequeropcKux necrpoupeta 
TPaHCrpeCCHBHO 3aJleralol THNMYHO MOPCKHe. OCaKH, MpecTaBJICHHbIe aprHs 
JIMTaMM TEMHO-CepbIMH M YePHbIMH, HHOra KapOonaTHbIMH, c cbayHOH aMMOHE 
ToB: Cosmoceras, Perisphinctes aff. apertus Vischn., Perisphinctes dorsople 
nus Vischn., Pavlovia*. Hanuune B taxenoi dpakuun GombuiMx KOmMUeCT 
ayTHreHHOrO NHPHuTa YKa3bIBaeT Ha CYI[ECTBOBAHHE Pe3KO BOCCTAHOBHTEJIbHBI 
yCJIOBUH. 

Ilo cocTaBy rJIMHHCTEIX MHHepaJIOB paspe3 BePXHEeli iOpbl AeNUTCA Ha JB 
30HbI! HAXKHIOIO, PHPOCJIOMUCTO-OeleMJIMTOBY1O C HMPUTOM M KaJIbILHTOM, C001 


* Onpenesenua HM. TP. Kaumosoii. 
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‘TCTBYIOULYIO MO BOSpacTy KeJMOBELO, U BEPXHIOI, GSelienUTOBYIO C TMpHToM, 


10ra CHNCPHTOM, BO3pacT KOTOPO NO dayHe aMMOHUTOB olpeyeiseTca Kak 
DKHEBOJKCKHH. 


B paspese BapaOuncKolt onopHoli cKBaxKUHbI TaKxKe OTMeTAeTCA mpeo6a- 
lHHe B HW3aX BEpXHeH JOpbl OeiiemMTa C NpUMecbIO FHu[pPOcMOAbI, a B Bepx- 
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Puce. 1. Pesymptarbl onpeseseHHA TJIMHHCTDIX MHHepasOB u3 
paspe31 BompliepeyeHckoH OMopHow cKBaxKHHbI. Macuira6d 
1:10 000. a—necuaHHku H aneBpomMTbl; 6 — aprusiurDl. 
Kpupple oxpaliMBanua: J — MeTHeHOM rowy6biIm; 2 — Me- 
THJeHOM romy6pmm 4-KCl; 3 — 6exn3uqnHOM 


A wacTH — Oeujennuta. B paspese xe TIoMeHCKOM CKBaKUHbI HaOmOMaeTca 
paTHaA KapTHHa. 

IlopuyqumMomy, B palione BowpurepeyeHcKoH ONOPHOM CKBa2xKHHbI B Hayawe 
DXHEIOPCKOFO BPeMeHH B HeryOOKOM OTKPbITOM MOpe TIPOXOAMO OTIORKeHHe 
AHMCTOrO MaTepHasia, B TO BPCMA Kak JIA KOHWa BePXHeIOPpCKOrO Mepunoya 
.aKTePHbI Gosee rryOOKOBOAHBIE YCOBHA OcayKOOOpa3z0BaHHA; OO 9TOM xe 
IIeTeJIbCTBYeT H T1peoOslaqaHue B HW KHEH YacTH pa3spe3sa aJeBPHTHCTHIX ap- 
INIHTOB, Me€peXOAMHX BbILE B OMHOPOAHbI€ WIMTYATHIC APPHJVIMTHI. 
BanaauxuuH. Mounocrh 234 m. Ocaqku BalanKHHa, 3amerarwmle 0e3 
[MMbIX IPH3HaKOB NepepbiBa Ha BEPXHEIOPCKHX aprHJNTAX, JeMATCH Ha JBe 
IH: HMKHIOIO, aprHJIMTOBy!IO HU BepxHro1o, Mecyanyio. Ilo coBoKymHocTH 
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JaHbIX JIMTOJIOTHM, MMHepasorH WdayHbl OHH ABJIAIOTCH M€JIKOBO,HOMOPCKHM 
OOpas0BaHHAMH, MpOHCXOJHBUIMMH B BOCCTAHOBHTCJIbHbIX YCJIOBUAX. Bospae 
oTmOKeHHi Kak BaylaHoKHHCKHli ycranaBmuBaeTcA NO cbayHe amMOHUTOB T 
lia sibirica Klim., Polyptychites aff. keyserlingi Neum. et Uhl. wap. * | 

TlopiquMomy, MOpCKOM pexKHM BepXHeIOpCKOrO BpeMeHH NOCTeEMeHHO CMCHHs 
ca IpHOpexKHO-MOpCKHM, TaK KaK B HWKHel, aprJWIMTOBOH TOMMe BaaHKHE 
BCTpeYaIOTCA JIMlb TOHKHe Mpocson B 0,2—1,00 cM H3BeCTKOBHCTOrO MecdaHo? 
MaTeplasia, a B BepXHeli TOMMe NpeoOmamaroT ye SHAYHTCJbHbIe MO MOLLHOC? 
mwiacTbr necuanuKkos. Ha sto OOCTOATeJIbCTBO yKa3bIBaeT H CMeHa IVIMHHCTE 
MHHepasioB B paspese BaslawKuHa. B noqowBe oTmoxKeHHI MpeocOsagaloT Oe) 
JICJIMTbI C MPHMeCbIO FHAPOCIIO[b!, BbILe NOABAAIOTCA THAPOCMOMbI, K KO 
PbIM OMDKE K KPOBe NPHCOeAMHAIOTCA OelieNJIMTHL. 

OcaykKu BawlaHeKHHa OOBEAMHAIOTCA HAMM B Be 30HBI: ruApocmop_ucTo-6e} 
J@NJUTOBYIO C MMPHTOM, HHOa KaJIbUMTOM MU OelieMUTOBO-ru]pocsOAHCT 
C HHpHTOM, MHOrya CHepvToM. ' 

Cneyer OTMeTHTb, ITO B paspese BasamKNHa TIOMeHCKOM OMOpHOK CKB. 
*«uHEI M. ©. BukysOBOH MpHBOAATCA TakHe %e PIMHUCTbIe MHHepaJibl. 

Torepus+6appem. Momnoctp 633 mM. Bananxunckne NecdaHH 
BBepX TIO paspesy CMEHAIOTCA 3eJIEHOBATO-CepbIMH MH CepbIMH TeCdaHHKaN 
rOTepHBa, KOTOPbIe BbIIMe MOCTeMeHHO NepexXOAAT B NeCTPOUBeTHBIE TOPO, 
roTepuBa-+Gappema. Torepupckue Ocak (pallMaJIbHO TeCHO CBA3aHbI C Bala 
XKHHCKUMH. T]peoOmayaronluM TvIMHHCTbIM MHHepaJIOM B HHX TaKXKe ABJIACT 
rujpocsmoya. | 

Bcero B paspese roTepuB-}-GappeM BbIJeAIOTCA TPH SOHbI C PasJIMYHOH ace 
WHalvell MUHepasOB: BHUSY — THApOCMOAUCTaA 30Ha C JIMMOHHTOM, NHpuTO 
CMEHAIOULAACA Gel eIUTOBO-FrHpOCcOLUCTOH 3OHOH C JIMMOHHTOM, CHJepHTO 
IIMpHTOM, WU B BeEPXHel YaCTH CHOBA PHAPOCMOAUCTaA 30Ha C JIMMOHHTOM, CH 
PHTOM H TMPHTOM. 

CopmecTHoe HaxomeHHe B TOTepHB-+OappeMCKHX OTJIOKCHHAX IIPeCHOBO 
HbIX H MOPCKHX (OpM OCTpakO YKasblBaeT Ha CyHLeCTBOBaHHe Takoro Oacceli§ 
Oca KOHaKONJe€HHA KOTOPbI OblJI TECHO CBA3aH C MOPeM H B TO Ke BpeMsA OP 
CHAJICA MO BJIMAHHEM TIPHTOKOB TpecHbx BoA. Mower ObiTb, OOpasoBaHue fy 
CTPOUBeETOB MPONCXOAUO B JEMbTOBLIX YCJIOBHAX, NMOMOOHO TOMy Kak OOpas 
BaJIMCb B J[@IbTOBOM OOCTAHOBKe TlepMcKuHe necTpouBerts! IIpuypaspa. 

TlepecanBpaHun B pa3spese NOpoy, C BbICOKHM IIpOWeHTOM MputTa uM Top 
CO 3HAUYNTeJIbHDIM KOJIMUCCTBOM FHJ[POOKHCJIOB 2%elesa CBHIETeIbCTBYET O Th 
CTOAHHBIX Pe3KHX KOIeOaHHAX OKHCJIMTEbHO-BOCCTAHOBHTeJIbHOM TrpaHvua 

B rorepup-+Oappemckux ocaykax TioMeHckoH ONOpHOH cKBaxKuHbIM. O. B 
KYJIOBa TakKxKe ONpesenMIa TUAPOCIIOMUCTO-OeUfeNNUTOBbIC MHHepaJIbl H Upe| 
NONOKUA, YTO OOpasoBaHHe MeCTPOUBeTOB NpOUCXOAHIO Kak B NpHOpexk 
MOPCKHX, TaK HW MpHOpexKHO-KOHTHHEHTAJIbHBIX YCJIOBHAX, UAaCTbIO JIaryHHb! 

AnT+anab0+ceuoman. Momuoctr 629M. Ormomenna ant + abo; 
++ ceHoMaHa, IIOBHJMMOMY, SIBJIAIOTCA B OCHOBHOM NIpHOpexHO-KOHTHHEHTAJIbHI 
MH,O YM CBHJCTEIbCTBYIOT YaCTAMd CMeHa JIMTOJIOPHYeCKNX pasHocTeli MoOpo, 
HajsIM4He TOHKOFO MHOra JCHTOUHOTO TepecavBaHHA FHH WM MeckoB, Oora 
CTBO TOJIMH NeCdaHbIM MaTepHaJIOM, yrulePHUMPOBaHHbie PaCcTHTeJIbHbIe OCTA 
KH, BKJIOUCHHA AHTApA, PpacTHTebHOrO JeTpuTa, OOumHe cmIOR UT. A. Ho up 
Ope2KHO-KOHTHHEHTAJIDHbIC YCJIOBUA allT+ aubO + CCHOMAaHCKOPO BPeMeHH K KOHL. 
sTOrO NepHoa CMeHAIOTCA pvOpexHO-MopcKuMH. Ha 3sTo OOcTOATeMbCTBO YK 
3bIBaeT CMEHA Oe eMMTOBO-PHPOCJIONUCTHIX TPIMHHCTHIX MHHepaJiOB HKH 
yacTH pa3pesa Ha OelijeIUTOBLIC B BEPXHeH YaCTH OCAKOB, a TAKXKE NOABM 
HWE B NOpoyax C(MHHUNDIX 3epeH rulayKOHHTa. Hanwunue B nopoyax NOBDIIIe 
HOrO KOJHYECTBA CHEPHTa CBHJCTEIbCTBYeT O CaOO BOCCTAHOBUTeIbHOM cpe 
ocay{KooOpasoBaHHa. 

B paspese ant-+-anbO-+-cenomana Boupuiepeyenckolt onopHolt cKBaxHH 
Kak H B paspese TIOMeCHCKOM CKBaXKUHbI, HO COeprxaHHIO TIMHHCTHIX MHHepP 


* Onpenerenna WU. I. Kaumosoit. 
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B BbIACIAIOTCA [Be 3OHbI: HHKHAA — OeveNIUTOBO-rvpOcsoOUCTaA Cc CHe- 
ITOM H BepXHAA — OeliesNHTOBad C CHJepHTOM, HHOra rayKOHUTOM. 
TakHM 0Opa30M, MHHepasbI BEPXHelt SOHbI YKa3bIBaIOT Ha HatasO WApOKOl 
aHCrpecCHH MOpA, MpoyosumKaBulelicA B TeueHHe BcCero BepXHeMeIOBOrO Bpe- 
HH. [WIMHUMCTBIC MHHepadbl WIA paspesa meso30q SarayqHo-CnOupcKon HH3- 
SHHOCTH B KOMIMJI€KCe C JIMTOMOFO-MHHepasOrMuecKHMU UM MasleonTosornue- 
MH J[AHHBIMH ABJIAIOTCH HA@KHbIMH WOKasaTeIAMH (palluasIbHOM OOCTAHOBKH 
A[KOHaKONJICHHA, a TAKXKE MOFyT ObITH HCMONb3OBAHbI B MENIAX KOPPeAHH. 


CBepAOBCKHH TopHbId HHCTHTYT Ilocrymnuto 
um. B. B. Baxpymiesa 5 VI 1956 


WMTHMPOBAHHASA JIMTEPATYPA 


1H. E. BeneneesBa, M. ® BuxkyaosBa, Merof uccieqoBaHHA PIHHHCTHIX MH- 
PaJIOB C MOMOMIbIO KpacuTeviell H ero NpuMenenHe B HTONOrHH, 1952. 
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Jloxaagn Akayemuu nayk CCCP 
1956. Tom 110, Ne 6 


IEOJIOL H; 


ll. B. ®EMOPOB 


O PACUJIEHEHHM 4YETBEPTHYUHbIX KACMHMCKHX OTJIOKKEHMH 
(ITpedcmaeaeno axademuxom H. C. Llamcxum 17 V 1956) 


CrpaTurpauyeckoe mogpasyesenHe YeTBEPTHUHbIX MOPCKUX OTJIOXKeHH: 
Kacnuiicko O6acTH IpHBOAHTCH OOplMHO B Mane YeTbIPeXYIeHHOrO [eeHH 
UX Ha OaKHHCKHH, Xa3apCKHH, XBaJIbIHCKHH H HOBOKACIHHCKMM ApyCbl, yCTé 
HOBHBIUerocsa B pesysbTate padot H. HM. Auypycosa ('), I]. A. [Ipapocuapuesa(® 
Ii. B. Tony6aTHuxopa (?) 4 Apyrux, H pasBuToro BoocmeycTBHH M. M. Ky 
KOBbIM (°) H oTaacTH MHOIO (° °). 

Ouako HakOMJIeHHbI 3a nocmeqHHe 15—20 meT MaTepnad nO Bcem Oepera 
Kacnua Harisj{HO WOKa3bilBaeT, ITO CIOMRHOe CTPpOeHHe YeETBEPTHYHOH Kaci 
CKOM TOJIMH, OTpaxatomjee MHOrOOOpa3sHy!O HM OoraTy!o COObITHAMH HCTOpH 
pa3BHTHA CaMOro MOPS! M COMpefeIbHbIX C HUM TEPpHTOPHH HE MOXET ObITb yu 
*%KCHO B PaMKH YeTHIPeX APYCOB. 

Hexoroppie OTJOxKeHHA, NpeycTaBssiouwe COOOM reHeTHUECKH eHHbIC KO! 
IIJI@KCbI, B CX€ME YETHIPEXBAPYCHOFO J[eJICHHA HeEPeKO OTHOCHTCA K Pa3JIMUHbit 
OTIeaM WIM axe cucTemMaM. Tak, KOHTHHCHTAJIbHbIe OTJIOMKCHHA TIOPKAHCKO! 
CBHTbI, NOrpaHHwHoH Mex*K]y anWepOHCKHM H OaKHHCKHM ApycaMH, JOJDKHY 
JIeJIMTbCA M10 HECYLECTBYIOMNIeH B IpUpoe crpaTurpaduyeckoOl panne Ha Bep® 
HeMJIMOUCHOBbIe HM HKHeYeTBepTHYUHbIe cIOH. Eme Ooubuine mpornBopeyn 
BO3HHKaIOT TPH BbIJeJICHHH aTeJIbCKHX HA3€MHbIX JICCCOBAAHBbIX yaa 
paccmaTpuBaBuuxca I]. A. I]papocnapnespim (°) B KayecTBe spyca. Tlo3quet 
M. M. JK ykoppi (°) HW BCeEMH MOCeAYIOULMMH HCCIeAOBATeJIAMH OHH Obl om 
CeHbI B BepXaM Xa3apCKOrO Apyca. OTOH TOUKH 3peHHA NpPHepxKHBaICA paHe 
HM aBTop (°). 

Ho cocraBp Ha3seMHOl (bayHbI (MAMOHT H [pyre XOMOOMOOHBEIe CPOPMBI) ¥ 
TIbIJIbIbI J[PCBeECHOM PACTHTEbHOCTH B BepXaX ATeJIbCKHX CYIJIHMHKOB ropa3ya 
OJIM2KE MO CBOMM 3KOJOrHYeCKHM OCOOeCHHOCTAM K BBIINeJIexKAaULHM XBaJIbIHCKHN 
OTJIOMKEHHAM, TAKKE CONEP2XKAlLMM B CBOHX HH3aX MbWIbILy JICCHOM paCTHTeJIbHOCTE 
TaeKHOrO THNa HW cbayHy MOJWIOCKOB, HeCYILyIO Cebl yrHeTeHHA, CBA3AHHOré 
He TOJIbKO C OMpeCHeHHeM MOpA, HO, NOBHMMOMY, H C NOXxOJIOaHHeM KJIMMaTa 

CyleqoBaTebHO (POPMHPOBaHHe BEPXOB ATeJIbCKHX CYPJIMHKOB WH HH30B XBa) 
JIBINCKUX MOPCKHX OTJIOKEHHH MPOHCXOAHJIO B ONMH 9Tall, XapakTepH30BaBIUHH 
CA Oomee WIM MeHEEe CMHbDIMM KIHMATHYeCKHMH YCJIOBHAMH. OTO Jao OCHOBAaHME 
HaM (8) B NOCcuIe,Hee BPCEMA OTHECTH ATeJIbCKHE OTJIOXKCHHA K OCHOBAHHIO XBaJIbIH 
cKoro spyca. OHakO, CCIM BEPXHAA PpaHulla ATebCKHX CYPIMHKOB BECbMa OT 
YeTJIHBA, TO HWKHE PpaHHibl UX MO CymeCTBY HET, TaK KaK HaOsoaeTca upes 
BbIUaHHO MOCTeNCHHbIM NepeXO BHH3 OT ATEJIbCKHX JIECCOBHAHbIX CYPJIMHKOB CHa 
yasla K CyNeCAM, 3ATCM K HECJIOHCTHIM IIbIJICBaTbIM Ne€CKaM HM TleCKaM HM, HaKOHelL 
K CJIOMCTbIM H KOCOCJIOHCTbIM THNMYHDIM aJJIOBHaJIbHbIM NeCKaM («YepHOAPCKHM») 
3aleraloulMM Ha pa38MbITOH NOBepXHOCTH Ha3eCMHbIX KpaCHO-OypblX KOMKOBATbI) 
CYrJIHHKOB. OTO pucyeT KapTHHy NMOCcTeneHHOM CMeHbI alu OT pycwOBol 
(KOCOCJIOHCTbIeC NeCKH) K NOHMeHHOK (CyrHHKh). 

Takum OOpa3s0M, «depHOspCKHe» aJIOBMNaJIbHbIe TeckH Huxuero TlopomxKps 
H TOKPbIBaIOULNe HX KaTeJIbCKHE» JIECCOBHHbIe NOPOJbI NPeCTaBIAIOT COGOH re- 
HeETHYCCKH CMHbIM KOMIMJICKC OCAKOB, CCPOPMHPOBAHHbIX B OHH 3TAI reosloru 
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Orgenbl] Spycbi, ropusouTl, CBATBI, CVIOH. Teppach! B M (a6c.BbICOTHI) 


Cxema cTpaTurpauyeckoro nogpasyeeHHA YeTBePTHYHbIX OTMOXKeHHH OOacTH Kacnufickoro mops 


Censepxpli Mpuxacnuii 


| 
SanagHoe nobepexbe Kacnusa 


Bocroyxniit Mpukacnun 


= 

Co Hopoxac- C < 

&s pica OBPeMeHHbIe M HOBOKACHMIicKHe IIpH6pexuble oTsoxKenua c Cardium edule L., Didacna trigonoides Pall., D. crassa Eichw., D. baeri Grimm. 
3 upye Qnx cmon (Teppaca 22) B coppemenHbIx ocaykax Takxe Mytilaster lineatus Gmei. 

= Ry 4 er... as ae Che = he 

g Caen ee = 2 

S. 

2 pea La akCKHe COHN (KOHTHHEHTaJb- AaMOBHadbHble, NpOMOBHaJIbHbIe, 3I-| AJMOBHabHbIC OTMOKeHHA Jouopple,  AesOBHAabHO - MpOJIOBH- 
oO ble) Q7* JNOBHAJIDHbIC H SOJIOBbIC HAKONJICHHS. AJIbHbIe OTJIOKKCHHA 


Bepxue- 
XBa JIBIHCKHH 
TOPH3OHT 


hv, 
Q3” 


Jlarectauckaa 
(16) 


9 
“~ 


Captacexaa (1 


) 


MaxauKkaJHHckaa 


(2) 


Mopcxue necku ¢ Didacna praetrigonoi- 
des Nal D. subcatillus Andrus. 


AkkyMyasTHBHas Teppaca c Didacna | 
trigonoides Pall. | 


AxkkyMysiaTHBHaA Teppaca c Didacna 
praetrigonoides Nal. 


Teppacca c D. praetrigonoides Nal. 


Teppaca c D. praetrigonoides Nal. 


A6Opa3nonHaad Teppacac D. praetrigo- 
noides Nal. 


AOpa3voHHas Teppaca c D. praetrigo- 
noides Nal. 


XBaJIbINCKHH 


aApyc HbIc) 


EnoTaeBcKHe CJIOH (KOHTHHCHTa JIb- 


Hasemubie CyrWHKH (nposuoBHi, je- 
JUOBHH, 3JOBHH) 


[IpomoBHadbuble H aJJIOBHAJIbHBIC OT- 
JIOXKCHHA 


T]po.mosyHa.ibHble, aJITIOBHaJIbHbIe AH 
JOJOBbIC OTJIOKCHHA 


hv 
Q3° 


BepxueyeTBepTHuHblH Qs 


Qiy 


HuokHexBa JIbIH- 
CKHH POPH30HT 


TypkKMencKas 


(14) 


Bylnakckan (22) 


Maxcumabuaan (48) 


XBaJIbIHCKHE ,,WOKONaQHbIe* YJIMHbI C 
NPOCMOAMH PAWHHCTHIX MecKoB Hu Di- 
dacna protracta Hichw., D. ebersini 
Fed. 


AkkKyMmyJsaTHBHad Teppaca c D. paral- 
lella Bog. 


Teppaca c D. cristata (Beg ). D. ex 


or. praetrigonoides Nal. 


AkKyMYJIATHBHax Teppacae D. paral-, 
lella Bog. 


Teppaca c D. cristata (Bog.) 


Tlecku w rauHucrpie neckn c D. eber- 
sini Fed. 


AresbcKaad CBHTa (KOHTHHeHTAJIbHaA) OM, 


JleccoBHAHbIe ,aTebCKHe* CYrAHHKH HU 
noycTumaiwuluwe UX ,yepHoApcKHe“ 
aNJUOBHaMbHBIe NeckH H. IlopowpKps 


wu p. Ypavia 


| 


BepxHexa3apcekH ropu30nT Qy 


hz, 


Tauuncto-necuanble ocaykH ¢ D. ex gr. 
nalivkini Wass., D. subovalis Prav., 
D. ex gr. surachanica Andrus. 


A6OpasHoHHaa Teppaca c peaxumu D, 
parallella Bog 


AOpasvoHHaA Teppaca HH OeperoBoH 
pas c D. cristata (Bog.), D. zhu- 
kovi Fed., D. ebersini Fed. 


TlpomoBHasbuble raJieuHHKH HW CYPJIHH- 
KH Jlarecrana nu Ces. Asep6anAxKa- 
Ha 


T]posmoBvaIbHO-2eJIOBHAJIbHbIe Paviey- 
HHKH H CYPJHHKH NOAHORKHH BOSBBI- 
weHHOcTeH. Onow3HeBble MaccbI 


WM KOHP10- 


Ms3pectHakH-pak y WIeuHHKH 
Wass., D. 


mepatpt c D. nalivkini 
surachanica Andrus. 


Vis3pecruaku-pakyweunHKH ¢ D. naliv- 
kini Wass. D. surachanica Andrus. 


Xa3apckHh 


nepepbis 


| 
Kpacuo-6ypbic HaseMHble ,acTpaxan- 
ckHe“ Cyr IMHKH 


spye Qh? 


CpemnHeyeTBepTHUHBIH Qo 


Huknexasapcku (riopraucKHuh) 
ropu3ont Qp” 


AJJMOBMAaJIbHO-JebTOBDIE = NEC YaHo- 
PAMHMCThIe ,CHHHIbCKHe* OTJOKEe- 
nua c Paludina, Sphaerium u Jp. 
B ocnopanun necku c Didacna sub- 


pyramidata Prav., D. pallasi Prav. 


nepepbiB 


tle pepbIB 


Teppacet c D. subpyramidata Prav., 
D. nalivkini Wass., D. paleotrigo- 
noides Fed. una sbicotax: 160, 125 
uy €&0 m Kapkasckoro no6Oeperkbs. 
Tnunucro-necuanble ocayKn TepcKo- 
Kymckofi # Kypnucko nusmennocreH 


HM3pecTHAKH-paky !uCUHHKH H TleCKH 
Manrpiusaka, Bysaun, Kpacnosog- 
ckoro m-Ba ¢ D. subpyramidata 
Prav., D. nalivkini Wass. Avusto- 
BHaJIbHO-J[CIbTOBLIe +NecuaHO-rIMHH- 
cTble ocaykKh TIpH6anxaHcKoH HH3- 
MCHHOCTH H aJIIIOBHAaJIbHbIeC MeCKH 
KapakyMcKoH HH3MeHHOCTH 


y w u 
Y pyHWoKHKCKHH rOpH30HT Qy 95 


Tlecuanpie ocanku c D. eulachia Bog 
(Fed.) Om6enckoro paiiona. Huspi 
»CHHPaJIbCKHX* PIMH Hyaknero Ilo- 


BOJDKbA (?) 


Teppacca c D. eulachia Bog. (Fed.) 
ppicoroH 180—200 m. KapkascKk. no- 
Gepexba. TlecyaHo-riiHHHCTbIe OTJIO- 
weHHa c D. eulachia KypuucKon 
HH3M. 


Tlecuanble H IHHHCTO-MecuaHble OT.10- 
o#eHHA c D. eulachia Bog. (Fed.), 
D. pravoslavlevi Fed. IIpu6aaxau- 
CKOH HH3MCHHOCTH 


Baknuckut 


BepxneOakHHcKui 


be 
ropH30HT Q,? 


Tlecku, perxke rameunnKn c D. rudis 


Nal. 


Teppaca c D. rudis Nal. Ha BbicoTe 
£0—270 m. VMseecruaku c D. rudis 
Nal. 


MapecrHaki-pakyleuHHKH H MeCKH C 
D. rudis Nal., D. carditoides Andrus. 


apye Qi 


HykHeyeTBeptHyunHpilt Q, 


t 
TiopKAHCcKaA CBHTa Q; 


aE ee 


JIAH, rt. 110, Ne , Penopos 


« b 
Hwoxne6akunckult ropHs0nt Q;* 


Tanunpt c D. parvula Nal. 


Tunucrpie ocayku cD. parvula Nal., 
D. catillus Eichw. 


Taunucrpie ocagku c D. parvula Nal. 
D. bergi Fed. 


| 


Ha3eMHble H MpeCHOBOAHbIC OTJOXKCHHA C PAaCTHTebHBIMH OCTATKAMH H NpecHOrOAHOH (pa ynol 
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ckOH McTopuH. Ilostomy yKasaHublli KOMMIeKC OTJIOXKEHHH, C OHO CTOPOHHI, 
WIb3H OTHOCHTb K KOHILY Xa3apCKOrO UWMKIa, aC Apyroli—JenuTb Ha Ba ropH- 
HTa, OTHOCHIMeCA K Pa3JIMYHbIM Apycam. 

Bee ckasaHHoe noOyxaeT Hac BbIeITh STH OTMOKCHHA HM HX anamoru Ha 
yyrMx Oeperax Kacnusa, TakxKe BbIParKeHHble B HaseMHOH (pallu, B KayecTBe 
MOCTOATEIbHOH CBHTbI, 34 KOTOPO!i MemecooOpasHO COXpaHUTb HaHMeHOBaHHe 
Te 2bC KON. []pHBeyennpix NpHMepoB OcTaTOUHO, UTOOb! MOHATH HACKOJIb- 
) HEMONIHO, a NOAYAC H HEBEPHO OTParxkeubl OCHOBUbIC STAMbI VETBEPTHYHOM HC- 
puH Kacnulickoll oOnacTH B CXeMe YeTHIPEXbAPYCHOPO JeeHHA KacrMlicKoL 
MH. (ayo IpH3HaTb, ATO STO JeNeHHe y2xKe yCTapeO H Hy2xKaeTCA B 3amMeHe 
Wee NOJIHOM CXEMOH, OOLEKTHBHO OTParxkarlonleli OCHOBHBIe 9TaMbl reowornye- 
coro PaSBUTHA H Jaoulel PeOMOry-CbeMULMKY KOHKPeTHbIe JaHHble IA BbILe- 
SHHA WH KaPTHPOBAaHHA OMNpeeCHHbIX CBHT MH FOPH3OHTOB. 

Tlostomy mpeyqcTaBimercsa HeOOXOAMMbIM HECKOJbKO H3MCHHTb cTpaTurpa- 
MYeCKYIO CX€MY UeETBEPTHUHbIX OTOMKeHHH KacnnuckoH oOOacTH, BbI,eIMB 
‘TKO OYCPYCHHbI€e B CTpaTHrpapuyecKOM MH MaJeCOHTOJIOrHYeCKOM OTHOLICHHH 
IYCbI, TOPH3OHTHI, CBHTbI, COOTBETCTBYIOMIMe ONpeeJICHHbIM KOMIIJIe€KCaM Ocal- 
9B, HMEIOWIUM Mey COOOH sCHbIe reomornyeckne rpaHHbl. 

Ilpu Beef UcKyCCTBeHHOCTH J[eeHHA KaCNMHCKOH YeTBEPTHYHOH TOMMIM Ha 
ThIPe APyca, HAM B TO %Ke BPeMA MpesCcTaBsAeTCA COBEPUICHHO OYeBHHBIM, 
0 CTpaTurpaduyeckad CXeMa KaCNHHCKON OONACTH JOKHA ObITh yYBA3AaHA C OO- 
eli CX€MOM YeTBepTHUHOrO MepnHoga EBponelickoli vactu CCCP, rye Bhijemnerca 
‘ThIPe OTICa: HMKHEYETBEPTHYHbIN, CpeTHEYeTBeEpTHYUHbIN, BePpXHeyeTBepTHY- 
IH H COBpeMeHHbIii. ConocTaBsieHHe sipycOB KaCNHHCKOM WikaJIbl C OTAeIaMH 
TBEPTHUHOM CHCTeMbI, IpHBeyeHHoe B padote H. MW. Huxomaesa (4) cBenocb 
TpupaBHUBaHHlo STHX ApycoB kK OTZeNaM. Bpigenenue »%e H. WU. Huxonaespim 
1Hee YCTAHOBJICHHBIX HaMH (®,*) rOopH30HTOB: HH2KHEXa3apCKOPO H BepxXHexa3ap- 
‘Oro, HWKHEXBaJIBINCKOPO H BEPXHEXBAaJIBIHCKOPO B KaYeCTBE CAMOCTOATEJIbHbIX 
YYCOB He OOOCHOBAHO MaJeOHTOJIOrHyeCKH H HE MOET ObITb IPH3HaHoO. 


ConocTaBJIeHHe ApPYyCOB KaCIHHCKOH CxeMbI C OTJesaMH OOWeH WKaJIbl YeT- 
PTHUHOFO NepvoOsa WOIMKHO CBOAHTHCA, C HalllelH TOUKH 3peHHA, K OObeMHEHHIO 
KaKJOM OTJee JBYX COMPAKeHHBIX pyr C Apyrom sTaoB reosOrHvyecKOH HCTO- 
1M WM OCAKOHaKONJIeHHA: KOHTHHEHTabHOrO HM MOpcKOroO. Mcxoya u3 3TOrO 
HUKHEYVETBEPTHYUHOMY OTREeAY (Q,) AOMKHDI ObITH OTHECEHBI: 

KOHTHHCHTAJIBHbIC OTJIOXKCHHA Z3NOXH NepeppiBa Mex*Ky aliuepOHCKOl Mu Oa- 
JHCKOM TpaHcrpeccuaMH, MMeHyembple TIOPAAHCKON cBuToH (Q)), 


DHHuMaembIe 3a OCHOBaHHe YepBEPTHYHOM CHCTeMbI HW O) MOpCKHe OTOMKeHHA 
akuHuHcKkoro sapyca (QQ!) HMocnequui no_pasyqenaetca Ha [Ba ropH- 


Ta; HU KHeOAKHHCKHH (Qh) nH BepxHeOakuHCKH H (Q”). 


ocHOBaHHIO CpeHeuyeTBEPTHUHOTO OTAe MA (Qz) yemnoBHO 
HECeHbI MOPCKHe OTJIOKeHHA YPYHAMRKUKCKOTO FroOpH3soHTa 
BE a Takx%Ke MOPCKHe OTJIOKeHHA XASAPCKOLYrO aApyca (Qhe i 
STOpHle NOLpasyesoTrcn Ha YBa YOPH3OHTa: HU KHEXAZaAPCKUE 
Qh), umenyemblli B AsepOalijaKane TiopraHCKHM, H BepxHexasapcKuli (Qh). 

K BepxHeuveTBEpTHYHOMY OTe AY (Qs) OTHOCATCH: a) K 
*HOBAHHIO KOHTHHEHTAJIbHbIe OTJIOXKCHHA, 3aleraoulve MeKy XasapCKHMH 
-XBaJIBIHCKHMH MOPCKMMH OCa{KaMH, HMeHYeMbIC a TC Jb C KO i cBUTOHK 
dt ,), 6) MopcKue OTOKeHUA XBaNBUCKOTO apye a (Q*’). To- 
jeHue opasqeiswTca Ha Ba TOPpH3OHTa: HU KHEXBAABHCKH ii 
ge) HW BepXHeXBaJIbIHCKHH (Q'Y). KOHTHHEHTaIbHbIe OTJOAKEHHA, NOPPanAy- 
pIe M@KTY HM2KHEe- H BEPXHCXBaJIbINCKHMH MOPCKHMH OCa/[KaMH, HMeHYIOTCH 
HOTACBCKHMH CAOAMH. 
 Kaxypiit 13 9THX TOPH3OHTOB Ha OCHOBaHMH reomMopdoorMyeckoro aHaH3a 
OKeT ObITb MO*paspesieH Ha HECKOJIbKO Teppac, BbIpaxeHHbIX B BUC OTIET- 
MBbIX GeperoBbIX JIMHMii Ha Bcex Geperax Kacnua. OTH Teppachl HE ABJIAIOTCA 
(paTurpapuwyecKH CaMOCTOATE/IbHBIMH, a OTPaxKaloT JIMIlb BTOPOCTCHCHHBIC, 
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XOTA He€pe{KO HW OTHOCHTeJIbHO KPyMHBIe, OCIMIIAWMH Oacceina. K HU KH 
XBANBIHCKOMY YTOpH3OHTY OTHOCHTCA TpH Teppachl: 1) M 
KCHMAJsbHAA, BEICOTOH 446—48m*, 2) By fu akckK a4, MO Mpicy by] 
Hak ua JlarecraHcKkom noG6epexbe, BbicoTroh 22m, u 3) Typ KMEeHCKA; 
BBICOTOH 14M, Oomee OTYETIMBO BLIPAKeHHaA Ha Oeperax Sanayqnol TypkmeHHi 
K BepxXHe€XBAaJIHHCKOMY FOPHS3OHTY OTHOCATCA TPH Teppace 
1) MaxaukaauuckKaag no r. MaxauKana, BricoTroh 2 Mm, 2) Ca) 
TacckKads, mo Capracy Ha ceBepo-sanagquom Oepery Kapa-boras-loua, Bpic) 
Toh 12 m, u 3) JJarecrauckas, BprcoToH 16 Mm. 

K coppeMeHHomy oTjely (Q4) OTHOCHTCA: a) KOHTHHEHTAJIbHbIe OTJIOMKECHE 
MOCJICXBaJIbINCKOH perpeccCHH — MaHrbliliakckHe con (QP) HO) MopcKHe OF 


JIOWKEHHA, HOBOKacIMMicKoro spyca (Qk). MopmupoBanHe OTMOKeHUM COBP! 


MC€HHOFO OTJ[eJIa C reOJIOrHYeCKOH TOUKH 3PCHHA TOJbKO HadaJIOCb H OCHOBH 
COObITHA STOrO 93Tara MpOTeKaloT B UCTOPHYeCKOe BPeM Si. 


Teomormueckui HHCTHTYT Ilocrynuao 
Axkaylemuu nayK CCCP 16 V 1956 


UMTHPOBAHHAA JIMTEPATYPA 


1H. HW. Aunapycos, Tp. Feon. Kom. , B. 110 (1923). #7 0. B. ToryoaTu 
KxOB, Tp. Teor. xom., B. 106 (1914). °M. M. Ky xos, IInvonenopaa un ueTBepTHuA 
ucTopusa cepepa [IpuKacnulicxol snagunpl, M34. AH CCCP, 1945. *H. MW. Hukxonae 
Coopx. Crpaturp. verBepru4un. OTOxKeH. H HOBelwI. TeKTOHHKa IIpuKacnuiicko nu3m., Vi 
AH CCCP, 1953. ® Tl. A. Ipasocaaspaes, Wes. Jonck. nomutexauy. uncr. (191 
‘Tl. B. ®exopos, Cos. reon., 11 (1946). 71. B. ®emopos, JIAH, 85, NW 
(1952). 8. B. Denopos,. C6opx. Crpaturp. yeTBepTH4H. OTVIOX%KeH. HW HOBeHLI. TEKT 
aa ee GR Hu3M., M39. AH CCCP, 1953. 9° Il B. Dezopos, Bonn. MOU 

, oO (1954). 


* Betozy TpuBoyarcs aOcouOTHble OTMeTKH J{peBHHX GeperoBbixX JIMH 
Bcex Oeperax Kacnua BplepxUBalOTcA MIpakTHYeCKH Ha OMHUX YpoBHsAX 
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ull Teppac, KOTOpBie 1 


Horuangn Akanemun Hayk CCCP 
1956. Tom 4110, Ne 6 


PEOMOLHA 


A. A. SYMAKOB 


_ BOSHMKHOBEHME PANAKMBMOBPASHBIX HM ULEJIOUHBIX 
PAHHTOMAOB TPH B3AMMOJEMCTBAM TPAHO®HPOBOM MALMbI 
| C MABA3AMH 


| (ITpedcmasaexo axademuxom JI. C. Koporcunckum 21 V 1956) 


1. Bnepsppre B 1913 r. uccneqgoBanuamnu A. A. Ilonkanopa (°) Oplla WOoKa3aHa 
O8MOKHOCTh OOPAsOBaHNA TpaHOPHpPOBIX TpaHHTOB B pesybTaTe nasMure- 
e3a apXeHCKMX THeHCO-rpaHHTOB TO], BMAHHeEM Jua6asoBol Marmont. IlosqHee 
AaNOPMUHBIe aCCONMANMN HaOMOLaIH MHOPHE HCCEAOBATEMH B PasHUHBIX palio- 
ax CCCP uw sapyOexKHBIX CTpaHax, BO MHOrPOM NO_TBep»xKand BHIBOAE A. A. Toa- 
aHOBa. Hapsayly c sTHMM HaOJOJeCHHAMH MV BbIBOJaMH 3aTeM MOABMJICA pay py- 
ix paOoT, aBTOPbl KOTOPbIX yOeHTeMbHO [OKaSaJIM CHHTeHeETHUeCKHH XapaKTep 

KPONMerMaTHTOB Cc .vaOasaMH, Kak pesyJbTAaT (PpakUMOHHOH KPUCTaMIM3aluU 
MM 2K€ JIMKBallMH OCHOBHOM Marmpl (1,8—!!). I[lyrem KonTpacTHon yudcbepen- 
AaWM WM MOCMeLYIOULHM «BbIxKHMAaHHeM TpaHHTHOTO OCTaTKa HW MHBEKILMY B Ma- 
sPHHCKHUM JOJIePpHT» HeaBHO Opi OObACHeH M. K. Yaucom (4) renesuc rpaHo- 
MPOBbIX «CHJJIOB WH CeTYATHIX KH», 3asleraloljux B WomeputTax BputTancKoli 
YETHYHOH BYJIKAHHYeECKOH TpoBuHyHH B ApyHamMépKaue. 

B Hamlem mpuMepe rpaHopupoBas MarMa ABJIAJIaCb CHHTeHETHUeECKON C Me- 
\eCTATHYCCKUM MUKPOMerMaTHTOM TpaHOdPHpoBHIxX juada3s0B HM pekcTraBsana 
6010 pe38yMIbTAT PpacnlenJIeHHA HOPMaJIbHOM radOpo-Oa3asbTOBOH MarMpl. IIpo- 
AKHOBeHHE rpaHOHpOBbIX OTULEMNeHMM 10 WyTAM MUrpallHu MaOasoBoh MarMbl 
[ B {ua6a3bl) B EHHOM HHTPy3HBHOM Tlepvose COMpOBOxXK]aloOcb BHavase AKTHB- 
SIM HH@UbTpalHOHHbIM MeTacOMAaTO3OM J{Wa0a30B H MOC eA yIOulAM MarMaTHye- 
<HM 3aMelleHHeM HX H KOHTaMHHAallHel CaMOM rpaHoPpupoOBok MarMBbI (KUAKOCTH). 
€PBOHAYaJIbHbIe HHPUJIbTPaLMOHHbIe M€TACOMaTHYeCKHE PacTBOpbi H CBA3aH- 
pIe C HUM MpOlecchl pasBuBaJIMCb IPH Pe€3KO IOBbINIEHHOM MOTeHIMase Ka- 
UA UW Ip WSObITKe KPCMHUA, a NOCMeLyIoulad KPHCTasNIMsalMA y2Ke KOHTAMH- 
APOBaHHOM MarMbl MpoTeKawla Wocsie CKaYKOOOPAasHOrO YBeMYeHUA NOTeHMMaNa 
ATPUA. 

2. PanaxkuBHoOpa3Hble WM UleOUHbIe TpaHHTOMAbl — B HaIeM cyyae — 
SCOIUMUPYIOT C PHOPHAHLIMH CHeHHTO-MOpHTaMH, MeTacOMaTHTaMH, OOsIajlaro- 
MMM PeJIMKTOBLIMH CTpyKTYpaMH [{M4a0a30B HU B CBOIO OYepeb IpOCTpaHCTBeHHO 
oMypOYeHbI K alike rpanopuHpoBHix Auaoaso0B, OCOpasyxA OKOIO Hee pasyyB 
MM TIOBTOPHY1O MHTPY3HBHYIO 3aJle%Kb, JIMUlb OTYACTH BCKPbITyIO Ha NMOBepx- 
XeTH SposuoHHorO cpesa. JLaika quaOa3a MHDUIMpOBaHa CeTbIO rpaHoWupoBbix 
Jl, He BbIXOJAMLMX 3a ee Mpefesbl. CeqOB AKTHBHOrO BOseHCTBHA Ha BMe- 
afoulwe rHelicoO-rpaHHTbI CO CTOPOHbI Aua0asa HE yCTAaHOBJIeHO. CIpykTypHo- 
OMOrMuecKHe yCJIOBMA BCel OMHCbIBAeMOH HaMM TeTporpaduyeckon accollHa - 
AM CXOJ[HbI C TEMH, KOTOPbIC TOAPOOHO paccCMaTPUBAIOTCH B KMAaCCHUCCKOH pa- 
yre A. A. Tlomkanosa (°). : ; ; 

3. Tpanodupospie quaGaspl OOulaqalor THMMYHOM OPUTOBOH CTPyKTYPOK HU 
SCTOAHHBIM IPHCyTCTBHeM MegZOCTaTHYeCKOrO MMKPONerMaTHTa JO 5—7%. 
MHepasOrvyecKHli COCTAB UX CELYIOMMH: PeppoasruT, 80HAaIbHbIM mularnoKsas 
fo 4550), +6voruT (uHorga 40 12%), MarHeTHT, allaTHT, aCCOWMMpyeMbIn 
MHKPOMerMaTHTOM. : 

4. Kunpupili rpaHodup, TOKJeCTBeHHBIN C Me€3OCTATHYCCKUM. Ksapi ui 
JHITONePTHTOBbIM KaJIMeBbIT TOMeBOM wWnNaT CoueTaIoTCA B rpaHopupoBon 
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(MHKporlermaTHTOBOIl) CTpyKTYpe, a B OOsee MOULHEIX XAUIKAX BOSHUKACT alli 
TOBO-'paHHTOHJHbIt XApaKTep pasBUTHA TeX K€ MHHEPaJOB B MPHCyTCTBUH Alp 
IeccopHOrO MarHeTHTa, OPTHTa, MHOTOYMCJICHHbIX HPONbYaTbIX KPHCTAJVIGH 
alatTuta; B KOHTakTe c J{vaGa3soM TOsBAAeTCA PpanodulacTH4eCKHA arperé} 
rpaHata, OHOTHTA. | 
5. KonrakTono-meTacomaTHueckie W3MeHeHHA fvabasa OKONO 2KHJIbHOL 
rpanopupa 3acHKCHpoOBaHb! JBYMA THMMYHBIMH MHHepaJIbHbIMA accOlHallusaMl 
Tleppaa: rpanat — quomcuy — 6% 

Ta6Oauna 1 OTHT--Be3yBHaH, B IIpHCyTCTBHH Ht 

6ObIUHX KOJIMYECTB KBaplla HV pe 


ia Nae ee tl eal al 4| 5 \cpennee ZHKTOBOrO MwarMoKsasa. Mnor 
mpeo6siayaeT OnOTHT, OOpasyrouly 
IIOUTH MOHOMHHepaJibHy!0 30HY Me 
OeuerenlD eee jy rpaHopupom u Auabasom. Brop 
accolWauuA, 3amMellaioujad TepByi¢ 
eae lire 5 ma a ae A 4 ,  OmeqHo-seneHat poroBad OOMaHK 
HOTHT Does E ' 
aabe 5140/48/20| 25} 15°56 OMOTHT, B IPHCyTCTBHH 3eJIeHOr 
Tinarvoxaas Ne 20| 5| 5\10/12|15| 8/4  KMHOMMpoKcena reqeHOepruToBor 
Kasuepbli noeBok pxAHwqa, a TakxKe KaJIHeBbIH NMOJIeB 
mmat 43|40|38|46|39| 40,12 wimar, KBapll, cpeH HW PeJIHKTHI O 
BEpanne rae HOBHOrO TwiarHoKsia3a. Bo BCcex Ci 
yaaX ABCTBCHHA MHKPOCKOMMYeCKa 
Kpapu —j}—/| 2| 3) 5| 2 30HAJIBHOCTb, COOTBETCTBYIOMLaH C 
Kasmespiii noeBoii cTaBy OTMC4eCHHbIX MUHepaJIbHb 
wnat 8\10) 7TJ+IJ+] 5 pier et P 
Kannonupokcen + ; 
4+ 6HOTHT Neary ae 6. CpeqH reojormyueckH corps 
PesmkTosplii OCH. 2KeHHOrO MaCCHBa PHOpHAHbIX Mop. 
mularvoKnas eH Pe? eve yes aay lig TIpOCI@KUBAeTCA BCH pasHooopad 


Had lerporpaduyeckan cepa B pa4 
HOM CTeMeHH MpeocOpas0BaHHbIX Ha6a30B, CHCHHTO-JHOPHTOB H TpaHHTOURE 
HOPMaJIbHO-MarMaTHYeCKOro OOIHKA, HAOMOMAIOULMXCA B eqMHOM MaccuBe. Il]f 
9TOM YCTaHaBJIMBaeTCA OTUeTIMBOe (allHasIbHOe MHHepasOrMyecKoe pasJHus 
M@KLY NepBbIMM PHOPHAHIMM TOpOLaMHW MHHIbTpalLuOHHO-MeTaCOMaTHYeECKO 
TIPOHCXOKJeCHHUA HW rTpaHHTOMaMH, BOSHHKIUHMA IPH MarMaTHyeCKOM 3aMelIt 
HHH [epBbIX KOHTAMHHHPOBaHHOM rpaHodupoBoli Marmol. Ha6OmoyatorTe 
CpaBHHTeIbHO pe3KHe KOHTAKTbI MexK]y STHMH OOpasoBaHuAMH, BCTpeyaloTe 
JlaxKe KCCHOJHTONOAOOHbIC BKJIOUCHHA TepBbIX B TpaHHTOHAax, NOAOOHO TOM 
KaK 3TO MMeCT MECTO B Pa3HOBPeMeHHbIX TOPHbIX Nopogax. Cyya 0 MHHE 
PaJIbHbIM aCCOMHalHAM HM UX MPOCTPpaHCTBeHHbIM COOTHOWICHHAM, HaOwrojat 
Mbl€ KOHTPacCTbl HJ[eHTHUHbI C TEMH, KOTOPbIe OTMCYeCHbI yXKE B KOHTAKTA 
rpaHOHpOBbIX KH HM MpefCTaBAIOT coOo1o pesybTaT MeTACOMaTHUeCKC 
30HAJIbHOCTH. 

7. IlepByro rpymmy MeTacoMaTuyecKkH NpeoOpa3s0BaHHbIX MOpO, cocTaBAK 
MCJIKO3CPHHCTbI€e CHCHHTO-AMOPHTbI HM KBapUeBbIe CHEHHTHI Cc Topdupobsacn 
YeCKHMH BBIJeJICHHAMH KPYNHbIX KPHCTAJIOB KasMeBoro NOeBoro Mata. I. 
CTeNeHH IpeoOpasoBaHHA CpeM HUX BBIJeMAIOTCA CJICYIOULNe PasHOBHAHOCT 
O6NacTOOPUTOBbIe CHCHHTO-HOPHTbI, MOMKUJIO-I€rMaTHTOBbIe WH IIpv3MaTH4eckK: 
3CPHHCTbIe CHEHHTHI, MOppupobsacTuyeckue UH ruoMepoOsacTHYeCKHe CHEHHTI 
H rpanocuenuTpl. [naBybimu (KpHTMYeCKUMH) MHHepadamMu STO rpynmbl rHopy 
HbIX TOPO ABJISIOTCH: SeJICHbIM KJIMHOMMPOKCceH MONCH -reqeHOepruTroBo 
pila, MAKPONepTHTOBLIM KaJIMeBbIN MOMeBOM WNaT, OMOTHT, OMPOKIAs; COTY 
CTBYIOUWe — PeHKTOBbIM OCHOBHOM NWarvoksa3, HrOMbUAaTHIM aNaTHT, MarHeT 
vw cien. Bce HanOonee THIMYNbIe BAPHAHU KOJMYeCTBEHHO-MHHepasoruyecKko 
COCTaBa MEJIKO3CPHHCTbIX CHCHHTO-AHOPUTOB yCJIOBHO pacmipeyeseHbl Ha mA 
rpymn (cm. Ta6m. 1). 

CpoeoOpa3sHo HM BeCbMa XapakTepHOH OCOOeHHOCTIO BCeX py CHeHHI 
JMOPHTOB ABJIACTCH MX MOMKMIO-MerMaTHTOBad CTpyKTYpa OCHOBHOM macc 
OOycJIOBJICHHaA B3aMMHbIMM TipopacTaHHAMH KBaplla HM Tomesoro§ mma’ 
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JKT KPHCTaJWJIOB OCHOBHOFO TvlarMoksa3sa BO BCex rHOpuubIX MOpoyax 

MenLaloTCa KaJIMeBbIM NOJIeBbIM 1uNaTOM. B OCHOBHOM Macce OHM HMeIOT Bcerga 

JMHEHHO-NPU3MaTHYeCKHH raOuTyC M cosyaiorT ysop 6oOcTOHHTOBOM crpyK- 

ppl. 

8. HanGonee o6prmnsii manepanornueckuit coctap pallakuBuoOpa3Hbix rpa- 

TOHOB (B %): OnuroKsas 40,65; MHKPONepTHTOBHIN KaJIMeBbIN NOJIeBOH wnat 

09; KBapy 18,97; poropan oOmaHKa -+ penuKTbI KaMHOMMpoKcena 16,11; 

oTuT 2,89; allaTuT, MarHeTHT, IMpKOH, OPTHT, peyKO ccbeH HM OOBITHO B acco- 

aud C peIMKTaMM KJIMHONMpOKceHa. B mince poropad OOMaHKa meoxpo- 
yer oT Oypo-3emeHOH, CO CerKa CHHeBaTBIM OTTeHKOM, 110 N,, 0 TpaBaHo- 

M€HOH 4 2%eNTOBaTOH no N,. Yron onruyeckux oceli (10 JByM BLIXOJ[aM) OT- 

WaTeIbHbIM WH KONeOMeETCH B pasHbIx sepHax OT 58 qo 60°; Nz—N, = 0,024— 

926; Ng : c = 22—24°. Kannespili nonesoli mmat B pasHoi creneHu 3amemen 

BONT-ONMTOK1a30M. BOMbUIMHCTBO KPYMHbIX OBOMJaJIbHbIX KPHCTasJIOB Kaulve- 

rO MOMeBOrO lNaTa 3aMeLCHb! WAarHOKa30OM TOKO CHapy2XKH, B Be KaliMbl 

HEPOBHBIMM O4epTaHHAMH, HO C OfMHAaKOBOM ONTHYCCKOH OpHeHTMpOBKOL. 

1arHOKa3 OOOMOUKH MPOCTPaHCTBeHHO COeAMHAeCTCA C NePTHTOBbIMH BOJIOKHH- 

D-JICHTOUHBIMH OOpPasOBaHHAMH B Ape, OyqyIH Cc HUM OfHO3HaUHO ONTHYeCKH 

MCHTHPOBaHHbIM. 

B nepruTosom MmarHoKsla3se OObIUHEI BKJIOUCHHA CEPNOBHAHBIX 3epeH KBap- 
(kBOrHYTHIe Hapy2Ky»), MOUTH WH OMHOBPeCMeHHO MoracayouluxX; OHH YaCTHI 
rpanuue OOo0UKH H Apa. PasMepbi OBOHAOB KaMUIMaTa, OKPyxXeHHBIX O6O- 
UKOU Narvoksa3a, He3HauHTebHbI — 1 ,5—2 cm, yame 0,5—1,0 cm u qanexo 

TyNatoT TaKOBbIM KJlaCCHYeCKHX MeCTOPOKTeHHuH. OHakO UX CTPpoeHHe UH CO- 

aB HHYEM HE OTMH4AIOTCA OT OBOHMJOB, HallpHMep, panakKHBH-rpaHuToB Bep- 
ya “4, cyyqa no onucannio JI. A. BemuKkocnaBuncKoro (?), COBePpuUIeHHO CXOJHbI 

BouaMM BplOoprcKux panakuBH. 

CrpykTypa cpefHe- HM KpyMHOS8epHHCTOH OCHOBHOM MaccbI OOaqaeT BCeMH 
PaKTePHbIMH NpW3sHakKaMV THMMUHDIX panakuBu-rpaHuTos. CyOuyqMomMopdunie , 
JOBATOOKpyrvibie 3epHa KBapla, HapAy C KCCHOMOP(PHbIMH Me3OCTaTHUeCKHMH, 
CTO OMHOBPeMEHHO ToracarwolluMu, B COUeTAHHH C OTMCUCHHbIM yxKe XapakTe- 
M Pa3BUTHA KPHCTAJIJIOB MOJEBHIX INMATOR, CO3faloT y30p THMNMYHOK MermMaTo- 
‘HO-rpaHHTHOH CTpyKTYppl. 
| XMMHUeCKHH COCTaB HauIHX pamakuHBuoOpasHblxX PTpaHUTOB OIM30K K COCTAaBY 
SJOOprcKux «Jlammee-rpaHHTOB» u panakuBH Bepysayuickoro mslytTona (°). 
Haiv3 THMMYHOrO COpasia Hamero panakuBuoOpasHoro rpaHuta (1955 r.) 
WI cleqyroujue pesylbTaTH (B %): SiO, — 68,51; TiO, — 0,40; Al,O;— 
,40; Fe,0, — 0,62; FeO — 2,40; MnO—0,01; MgO—1,08; CaO—3,15; 
a,O—4,99; K,O—3,66; H,Ot— 0,32; H,O — 0,27; P,O; — 0,24. 

9. CyOmenouHBIe HW UesOUHbIe TpaHHTOMAbI MpescTaBAIOT NeTporpaduye- 

iO pa3sHOBHHOCTh panakHBHoOpasHbix rpanuTop. XapaKkTepHou ux ocooen- 

CTbIO ABJIAeTCA MOptupOBuHad CTPyKTypa H MOCTOAHHOe IPHCyTCTBHeE cbeppo- 

CTHHICHTOBOM POroBol OOMAHKH H BbICOKOe COepxKaHHe KBapila, pH mpeocb- 

yanuu K,O nag Na,O. Y ux, kak 4 y pallakuBuOOpasHbix rpaHuToOB, OTCyT- 

BYIOT CJICbI MOCTKPHCTAaIM3alMOHHOH jyeopMaluu. Bo BxkpallwieHHHKax 

IXOMATCAH MOUTH MOPOBHY KBapIL M MMKPOKJHH, CYMMapHO COCTaBJAIOMINe JO 

9, o6bema rpaHuta. KomuuecTBeHHO-MMHepasoruyeckui COCTaB OCHOBHOH 

[IHTOBO-Ip aHHTOM HOM Maccbl CHe_yIouH (B %): KBapll 38; ambOuT-oOsMrOKIAs 

. MUKpOKIMH 29; racrHurcuT + 6voTuT 11. Oru rpanuTouyb! OCOafaroT Ou3- 

IM MHUHepasOrHyecKHM HW XHMHYECKUM COCTABOM C UIMPOKO pacipocTpanenubiMil 

SJICUHDIMH TpaHHTaMH COCeHHX PHOHOB. 

10. Oco6/eHHOCTH MHHepaJIbHbIX ACCOMMAILMM CHEHUTO-MOPHTOB UM pallaKHBH- 
pasHbIX TpaHHTOB, a TaK2Ke MOCMeAOBATeMbHOCTh HX BOSHUKHOBeCHMA Hali- 
lee HariaqHO H yOCAHTeIbHO PasbACHAIOTCH C TMOMON{bIO (uSHKO-XHMHUE- 
oro aHasiu3a COOTHOWeHHM XMMMUeCKOrO COCTaBa HW MHHEPaJIbHbIX accouMaynn 
pHii TOPHEIX MOpO{ B 3aBHCHMOCTH OT YCTaHaBJMBAeMOrO PEKUMA IleJOUHbIX 
TaJlOB, B COOTBeTCTBHH c TeopHel JJ. C. Kop2xuncxoro (°). Ileppaa muue- 
JbHad accouwalua: OpTOKa3s — KMMHOMMpOKceH — OMOTHT, BO3HUKWAA B 
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cTauio0 HH(MJIbTpalvOHHOrO MeTacoMaTO3a, IPH BbICOKOM NOTeHIMale Kal 
orpeuaer momo IV usBecrHoit uarpaMMbl XHMHMYCCKUX MOTCHIMAaJOB OKUGE 


Kanua u HaTpua JI. C. KopxuucKoro f 
XapakTepH3ysa jelCTBUTCbHbIM MHHEpaJIbHbIH Waparenesuc F 


marm (puc. 1), 


Cad 


m Py 


0 
Cre - Or 
(MgFe)O Bi ALO, (Mg,Fe)0 Bi 2 ° = ALzOy 
6G 
Cad Ca 
fh HQK,0,Na0 
Gr 
+Q.Mgt,Sph 
m Py ¢ ; 


» Or 


Aly03 (Mg, Fe)0 


(Mg,Fe)0 


ALO; Ab 


On 


Puc. 1. Ilpoexuuu xumuueckux cocTaBoB 
(TOUKH) B SKBUMOJIEKYJIAPHbIX MPOWeHTax: 
/ — panakuBno6pa3snpi rpanuT aBropa; 2, 
3 — slamnee-rpanurbl BpiGoprekoro maccHBa; 
5 — mesounolt rpanut-nopdup; 7 —rpano- 
(bupoBblli Wuabas; 8 — xHIbHbIi Tpanodup; 
17 u C—tmrenounbie cHeHHtsl; 18 — cuennTo- 
guoput; 31 — ra66po c dauuelt NoNe 17, C, 
18; 382 — ra66po-cuennt; I — mesounon 
rpanuT (cpeqHee u3 17 anamn3sos) 


| 
(4), YCTAHOBJICHHBIX Jl} MOHILOHHTOB3 


MX CH€HUTO-]{MOpUTOB. PanakuBuoope 
uple rpanutpr (NeNe 1, 2, 3, AMarpaMi 
(puc. la u 6) mpoeKTupyroTca B nose 
TOL 2%e WuarpamMpl J.C. Kop2xWHCKO) 
B TpeyrOJIbHuKe: poroBast OOMaHKa. 
warHoKsa3s — opToksa3 (Ort He yer 
UHBbI B 3TOM Tose) -+ H3ObITOUHE 
KBapu. Ilenounpre rpanutni (NN? 5,1), 
CBOUM MHHe€paJIbHbIM accOlMalluaM,, Ip 
eKTHPYIOTCA B TOM xKe TOe //, CMeLLa AC 
cooOpa3HO C JeHCTBHTeJIbHbIM XHMHT 
CKHM cCOCTaBOM lemOUHOrTO am@HuOo: 
(Hb’),B TpeyrOuIbHUK: WeNOUHOK amd: 
60Jl —KUCIbI += MarnoKa3 — OPTOKIE 
(1yYHKTHpHBI TpeyrombHuK). Ppanar) 
Be3yBHaH — JHOMCHAOBaA accomlMall 
(puc. 1 c), BO3HHKaIONladA OKONO rpa 
(PHPOBBIX XKHI B WHadase, UpescTaBs 
BbICOKOTeMIepaTy PHYIO poroBHKO 
cCkapHoBy!o (ballv1o, KOTOpad B Mpowe 
MIporpeccHBHOrO MeTacOMaTO3a 3a 
myaeTca amHOos-OMOTHTOBON cballu 
Ilo mepe yBesHYeHHA POM KPeMHe3seM 
OCTaTOUHOH THOpHAHOM MarMe [aJIbHe 
wand €€ KPHCTasIM3alHA MpOMCXO_UT 
oOpas0BaHHeM Hayl9BTEKTHYECKOLO KBA| 
1a W MUKPOKJIMHa (BKPalJICHHHKH), a ¢ 
TCM H SBTEKTOHJHOM OCHOBHOM Macc 
IlytH KpucTanmHu3salun CHeHHTO-{uOp 
TOB HM rpaHHTOMOB CXeMaTHUeCKH HU: 
6paxKeHbI Ha JIByYX JMarpaMMax d ¥ 
puc. 1. QBomOMHA HOPMAaTHBHBIX CasIHS 
CKHX KOMMOHEHTOB BCeH CepHu TOpHk 
Topox rHOpuHO-acCUMUJIALLMOHHC. 
reHesuca mpeycTaBsieHa Ha J\MarpaMMe 


BecbMa CJIOKHbIN WyTbh OOpas0BaHHA Hallux Cepuit TOPHbIX NOpoO, 3ape 
IUMBIUMHCA TOABJICHHEM palakHBMOOpa3sHbIX MU ULeJIOUHbIX TpaHHTOHJOB, CB 
N€TeIbCTBYCT BOSMOXKHO O Oosee pasHooOpasHOM TeTporenesuce U Apyrux rpan 
TOUOB, OOaaloulHX HOPMaJIbHO-MarMaTH4eCKHM OOJIHKOM. 

TakuM oOOpa30M, HOBad (bu3uKO-xHMHUeCKaA TeOPHA LpaHHTOMHbIX Mal 
JJ. C. Kopxxuucxoro (4,5) nosBonseT Hav6mee O60CHOBaHHO, B CpaBHeHl 
C PHNOTeSaMH KpaHHUX TpaHc*POpMUCTOB WH MArMATHCTOB, MOAXOMUTb K PelleHk 
mpoOslemMbl NWeTporene3suca, MOpo rpanuTOuAHOrO pasa. 


Kumunescknit 
rocyapcTBeHHbIM YyHHBepCcuTer 


Hocrynusio 
8 V 1956 


UUMTMPOBAHHAA JIMTEPATYPA 


1H. Boyou, Qpomouna usBepxeHHbIx Mopon, pycck. mep., 1937. 271. A. Beauk 
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4n.C. Kop xuuc KH 4H, C6opn., nocBam., akan. JI. C. Bens 
‘Cy K o pene eK op. 
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Coooues, Ierponorua tpannos Cu6upcxoh muatdopmpl, Tp. Apkruy. uucr., 43 (193 


° A. A. UymMaxos, C6opx., nocpam. akan. J. C. Bensnxuny, 1946. 
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PEOJOL AA 


M. A. ACEHEBA 


NAJIEOSOMCKHE OTJIOKEHHA PAHOHA JOKAHAM 
(ITpedcmaeaeno axademuxom C. H. Muponoseim 5 VI 1956 } 


B onopHolt cKkBaxuHe J>Kanali, mpoOypenuoii na ceBepo-3alaqHomM GOepery 
cmulickoro MOps, Ha ruyOuHe 2475 M ObINH BCKPBITHI MeTaMOpdu30BaHHbie 
TCOZOHCKHE NOPOJbl, BOSPaCT KOTOPbIX Ha OCHOBAHHHM HaXOKH B HUX (bay HbI 
pamunudep olpesemseTca Kak BepXHe€KaMeCHHOYPOJbHbIi — HHKHeTepMCKUil. 
 BEpTUKaJIbHaA MOMHOCTb 360 M. OTH OCayKH TpaHcrpeccuBHO NepeKppIBalOTCA 
AHEIOPCKUMH OTOKEHHAMH. Ilownpili paspes Kap6oua u MepMu B paccmaTpu- 
>MOM PpaHOHe He H3BeCTeH. 

|Bexpbitan Tova sTHX OCa{KOB NpeycTaBiena NepecaMBanwem KaTakwa3u- 
AaHHbIX Ne€CUaHHKOB, AaJIEBPOJHTOB, APrHJIMHTOB, YrUCTO-KpeMHUCTHIX CyIaH- 
3. HM CePpHUMTOBO-KpeMHUCTHIX Canes. PeyKo BcTpevaloTca Mpocon u3Be- 
aka W Mepressa. 

B aprusimuTax MW WSBeCTHAKaX BCTpeyeHa CHJIbHO NepekpucTau30BaHnHas 
Ha KpHHONeH, racTponog, Ocrpakoq u copamuHucdep, TpyqHO noyyjaro- 
XCA OpefeneHuio flO Bsa. 

Ilo muronormyecKOMy COCTaBy MeTaMOpdv30BaHHbIe OTIOMKeHHA Mopasye- 
TCH Ha psy mauek. 

1. B ocHopaHvu BCKpbITOrO pa3spesa 3asleralor MeTaMOp@H30BaHHbIe TeMHO- 
ble, YEPHbIe yIIMCTO-KapOOHaTHO-KPeMHUCTHIE CAHIbI C NPOXRKUJIKaMH, BbI- 
HeHHbIMH KaJIbUMTOM HW KBaplleM, C pe KUMH TIpOcOAMUM aseBpORHTOB. Yruiu- 
-KapOOHaATHO-KPeMHHCTbIe CJIaHIbl — MaCCHBHbI€, KpelkKMe, MeCTaMH O60- 
€Hbl MUKPOSeCpHHCTbIM KapOOHAaTOM, aJIEBPHTOBbIMM 3epHaMH KBaplla, moue- 
X WMAaTOB, CJIOaMU U TOHKOpaCccesAHHBIMH YIJIHCTHIMH OPpraHH4YeCKUMH OCTAT- 
u. B cmaHlax MpvcyTCTByIoT OOJIOMKM YWICHHKOB KpHHOHAeH. AweBpomuTp! 
IbUOH UaCTbIO CHJIbHO OKPCMHEHbI VM CILEMCHTHPOBaHbI KapOOHATHO-FJIMHUCTHIM 
MCHTOM. YIuibl MayeHuAa Nopoy KomeOmoTca oT 45—60°. Ormeuarotca 3epKasa 
yibxKeHHA. MomHocTb maukH 98 M. 

2. Bue 3aseraeT Nauka, lipeycTaBsleHHand wepeyOBaHveM MecuaHHKOB TeMHO- 
BIX, C€PbIX M KOPHYHEBATO-BUIUHEBOTO IBETA , AJIEBPOJIMTOB M YEPHBIX YIuIMCTO- 
OOHATHO-KPeMHHCTHIX CJIAHUeEB C TOHKMMM NpocsosmMu Mepreyien. [lecuanuKku 
Hb KPeMKHE, MCJIKO3CPHHCTHIe, NOJMMMKTOBBIC: aJIeBPOJHTbI IJIOTHBIC, Mac- 
HbIe, TPeWlMHOBAaTHIe; Te HU pyre MO CocTaBy KBapUeBO-MOMeBOMMATOBbIE 
tet MW TIMHMCTO-CMHOAMCTHIM WemeHToM. M3 opranuueckux OcTaTKOB, 
ACYTCTBYIOT WICHHKM KPHHOWJeH, OOMOMKU OCTPakOy, Opaxnonoy u exKeH, 
jenue nopoy Bapbupyer or 50—65°, MommoctTp nayKkn 97 M. 

8. Bone 3aeraeT Nauka YepeyIOUMXCH MOPO: TEMHO-CepbIX APIHJIJIHTOB, 
)bIX H BUIUIHCBO-KpaCHbIX M€CUAHHKOB HM aJICBPOJMTOB TEMHO-CepbIxX CepHIli- 
30-KPEMHUCTHIX Canes. B aprummuTax YacTo BCTpeyaloTcsA MpocJou HeOOJIb- 
YH MOULHOCTH W3BeCTHAKOB WM Mepreven. 

XapakTepHo Ja awHOM MayKH OTCYTCTBUe YIJIMCTO-KPCMHUCTHIX CJAHIWeB 
ipeodaranan KOPHUHEBO-BUINHEBLIX TOHOB OKPaCKH, C NATHAMUM UM pasBoyamMu 
jeHoBaTo-ceporo uBeTa. Kak B NecuaHuKax, Tak M aleBpouuTax Oombiuiad 
‘Th OOJOMOUHBIX 3ePeH MOJHOCTHIO WIM MOUTH NOJIHOCTbIO YTpaTHJIN .cBoe O4ep- 
ive BCJIEACTBHe ABJICHHH pereHepalun u paspacranua. LlemenT mepeKpuctaa- 
30BaH B pe3yJIbTaTe MeTaCOMATHYECKOTO 3aMeLIeHHs. 


1077 


AprvsmHTbI XapakTepu3yioTCA KaTaKNacTHYeCcKOH TeKcTypou. B uux aac 
HaOHOAAIOTCA TPCULMHKM, BBITIOMHCHHBIC KaJIbILHTOM, H MeJIKHe 3epHa aad 
C MO3aHUHOH CTpyKTypoH. | 

B w3pecTHakax BMeCcTe C WIe€HHKaMH KpHHouseM MW racrpomoyamMu Berpeuel 
cneqyiouue mopamunudepp: (onpegenenua T. JI. Kupeesoi): Ammodisg 
ex. gr. volgensis, Hemigordius aff. simplex u gp. | 

Saneranne nopog KomeOeTCA OT 50 10 60°; ormewatoTCA 3epKasia CKOJIDIKCHH 
Monrnocts mauku 159 o. 

4, 3akanuMBaerca paspe3 MayKOH MOPOA, CORKCHHbIX CHU3Y nepecuaHE 
HH@€M UYePHbIX YIJIMCTO- KapOoHaTHO- KPCMHHCTHIX CJIAHIeEB, TEMHO-CepbIx necy 
HMKOB M asI@BPOJMTOB; BCpeqHel YaCTH CePpbIMH TPeCl{MHOBaTbIMH NecuaHuka 
i B BepXHell —TeMHO-CepbIMH C 3CJIEHOBATbIM OTTCHKOM aJIeCBPOJIHTAMH C MpOCy, 
AMM APPHJWJIMTOB, M3BECTHAKOB, MepreleH UW yrHcCTO-KapOOHaTHO-KPeMHHCTH 
cannes. [lecuaHuku, B OTIMUHE OT HIDKeexKAalluX NOpO, HepaBHOMepHO-3ep 
CTbIe H COep2xKaT B CBOCM COCTaBe, KPOMe KBapila, NMOJIeBbIX IINaTOB H cuIiG 
O6JOMKH KBapUHTOBBIX, atpbySHBHbIX MH MepreJIHCTHIX Topoy. SepHa KBaplla q 
JlaaioT BOJIHHCTHIM, a HHOPa MO3AMUHbIM yracaHHeM. Boban YacTb MHHE 
JOB IpACTaBAAeT Cobol HoBoobpasoBaHuA. []poapsenue MeTaMOpdH3ma CKa3 
BaeTca B pereHepallu 3epeH KBapila H paspacTauHy UX 10 oOpa3s0BaHHA OOJIOMK 
HeMPaBMJIbHOL C JalvaThHIMH KOHTYpaMH (opMp!l. Hepesq{ko KOHCTAaTHpyIoTCsA HOH 
oOpasoBaHuA KasIMeBOrO NOeBOrO WMaTa, KOTOpble MHOrya OOpacTaroT OTAEy} 
HBIe 3epHa KBapla. 

YruucTo-KapOOHaTHO-KpeMHUCTHIe CIAHUbI AHAOrMYHbI TEM, KOTOppie Obi 
BCTpeveHbI H¥Ke 10 paspesy. B u3BeCTHAKAX HM aprHJJIMTAaX OTMEUEHBI reper 
CTAJIJIM30BaHHble WICHHKH KpuHOHseH, cbopamuundepbl, racrponojbr, OOs0M 
OCTpakoOq WH TpyAHO ONpeyenuMBl WeTputTyc. Yrupl laqenua MOPON OT 40—7( 
Mompoctb mayukH 206 mM. 

BceTpeuyeHHblt B H3BeCTHAKAX KOMIIeKC (bayHbl POpamunUdep, MO 3aKJIG 
uvio T. Ji. Kupeepou, umeer Oosbmioe CxXOJCTBO C KOMIJIeEKCOM (OpaMHHHdsE 
BCTPC4eHHbIM B CBHTe Mej{MCTHIX HecuaHHKOB JJonemKOorO OacceltHa, BO3pe 
KOTOPbIX IO TlOCeHUM JAHHBIM COOTBETCTBYeT IIceBopy3yJIMHOBOMY TrOpH30r 
BepXHeroO KapOOHa HIM HW KHEM 30He WIBarepHHOBOrO TOpH30HTA. 

V3 npnBeyqeHHoro BHAHO, YTO NOPOMbl OMHCAHHDIX BHIINe NayeK, BCENCTE 
riyOokO pasBuTOrO Mpowecca MeTaMOpu3sMa, B 3HAYHMTeJIbHOM CTeMeHU YT} 
THJIM CBOM NepBuYHbI OOK. Bosbuad YacTb OOJIOMOUHBIX 3€peH HEMOHOCT 
HJM MOUTH NOJHOCTbIO yTPaTHJIM CBOIO NepBOHAYaIbHY!O (POPMY H3-3a ABJIEH 
perenepalluu HM paspactanua. LlemenT nopofbl MepeKpHcTasIH30BaH B pesys 
TaTe MeTACOMaTHYeCKOPO 3aMellleHHA. TpellMHOBaTOCTb, pasBuTaA B ee 
BbIX I€CUaHHKAX, AJICEBPOJIMTAaX HU CMAaHWAaX, a TAKXKE Pe3KO BbIPaKeHHOE BOUT 
cToe yracaHHe B 3epHaX KBaplla CBUJETebCTBYeT, O TOM, UTO TOpOsbl yKa3é 
HOrO KOMIMJICKCa HHTCHCHBHO KaTaJIM3HpOBaHbl. 

XapakTepHOH OCOGeEHHOCTHIO OCAKOB MeTaMOP(PH3OBaHHOM TOM AJAey 
MpeoOayanHe MecdaHO-aJIeBPHTOBHIX MOPOA C HEOHOPOAHHIM TO pasmMepam 4 
JIOMOUHBIM MaTepHaJioM. 

TlepeuncuieHHbIe BbIIe OCOGCEHHOCTH TOBOPAT O TOM, YTO OTMORKeHHE TOM 
MPOHCXOAHJIO B NpHOpexkHO-mopcKHX ycoBHAX. Ho umerwTca culeqbI (KOpud 
BaTO-BHIIHeBad OKpacka MOpOf MW 3HauMTeMbHOe COepxKaHHe ruspooKuc 
*KeNe3a), YKASbIBAIOMNHE, YTO Ha OMpeAeNCHHOM MpOMexKyTKe BpeMeHH Ocal 
OOpasOBbIBaJIMCb B KOHTHHCHTAJIbHBIX YyCJIOBHAX. 

Hanuune B ocaqKkax —necuaHukax uM asleBpomuTax — O6OMKOB KBapl 
TOBBIX, SPPYSUBHHIX HM I PyrHX NWOpO CBUAETEIbCTBYeT O TOM, UTO HCTOUHHEK 
CHOCa TeppreHHOrO MaTepHasa ABMANACh CKJayyaTad Topas CTpana, B CTP) 
HMM KOTOPOM NPHHUMaJM ydacTue pasHooOpasHble Cab, stbbysuBwl, a Taki 
OcaOUHbIe MOpOAb. 


i 


Tloctynuuo | 
5 VI 1956 | 
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Wornaagn Akanemuu HayK CCCP 
1956. Tom 110, Ne 6 


METPOlPA®@H fl 


B. Tl. AHAHbEB 


MHEPAJIOTHYECKHM COCTAB JIECCOBOM MOPObI CTABPOMOJIbA 
(CEB. KABKA3) 


(ITpedcmaeaeno axademuKom |B. A. Oopyweacia | 7 IV 1956) 


_ Ha Cepepnom Kapxa3e livpoKko pa3BUuTBI JIeCCOBbIe noposbl. B WaHHOM CTaTbe 
DUBE CHB! pesyJIbTaTbl H3yYeHHA MHHEPasOrHYeCKOrO COCTaBa JIECCOBOM NOPOsb! 


MMOOHOBCKOrO pakoHa CraBpomonpcKoro Kpas. Mectuocts mpeyctapaser 


00H PaBHHHY C OOM YKJIOHOM Ha BocToK. Jleccopas Mopoya 3aseraeT CHJIOW- 
JIM IJIallOM, MOILHOCTb ee yocTuraeT 25—30 m. 

_ Ha uccnexyemon TeppuTopuu 6pi10 npo6ypeHo HeCKObKO JeCATKOB rsryOo- 
IX CKBa2KHH H yCTaHOBJICHO, YTO JIeCCOBaA TOMA MAKPOCKOMMYeCKH OHOpOHAa 

XapakTepusyeTcaA Kak JICPKHH CyrIMHOK CepoOBaTO-NaseBOro WBeTa, KOTOpbIL 
HH3aM TOM MpHooperaerT seienoBaTbili OTTeHOK. Uapeyka B paspesax MOXKHO 
Ojl0qaTb BUAUMbIe BKPanJIeHHA KPHCTaNMOB runca u cTaxKeHHi KapOOHaTOB. 

| MHKPOCKONOM B TOpose yCTaHOBJIeHO HaJIHYHe 3ePHHCTOM CTpyKTypbI 
), Mpwuem Bpue rryOunp1 9—10 m pprxmoro nog_Tunma, a HHxKe — cma6o arpe- 
poBaHHoro moyrTuna. 

Munepaornueckuit COcTaB JIeCCOBOH NOpOsbl U3y4eH Ha eCaTKaX OOpasoB. 
CCJIEMOBaHHE NIPOBeeHO KOMIIJIEKCOM MeTOJOB. Kpynupre @pakuun (0,01 mm) 
; OOPASMOB BbIeJICHbI C NMOMOMIbIO M€XaHWYeCKOrO aHaJIH3a WH paseeHbI 110 
(€JIbHOMY Becy Ha TaxKesple ( >2,75) u merkue (< 2,75) Munepasbi. Ta6n. | qaerT 
JENCTABJIEHHE O KOJIMYCCTBEHHOM COfep2xKaHHH MMHepaJIOB B COCTaBe KPYMHbIX 
aK oOpasiloB MO OfHOH v3 CKBaxKUH. OCHOBHBIMH TMOpo_oobpasy1oniuMu 
4HepalaMu aABIAeTCA KBapl, (27—35 %), nomeBLIe wMaTH! (21—30%), KambUUT 
O—16 %); H BprIBeTpeuble ct0gbI (14—26 % ). OcHopHas Macca KBapla mpeycraB- 
‘Ha YIOBaTO-OKATAHHbIMH YHCTbIMH OeCIBETHLIMH OOJIOMKAaMH, MHOrya C Mo3a- 
(HbIM yracaHuem. Han6oupurmit pasmep 3epen 0,16 mm. Cpequ nomeppix wimaTos 
yeoOsIayaeT OPTOKa3, 3HaYHTeIbHO pee HaOMIOMaIOTCA KHCJIBIC H OCHOBHbIC 
{arHOKJIa3bl H MHKPOKJIMH, BBHJ€ KpPyMHbIX OOJOMOUHBIX 3epeH JOCTATOUHON 
exectu. Tloneppie mmaTbl, OCO6eHHO OpTOKNa3, K HH3aM TOVIIH mecca BBIBeT- 
‘HbI 3HAYHTeIbHO CHJIbHee. SepHa HMeIOT OypOBaTHIH OTTEHOK, COep2xKaT MeuI- 
ié TEMHbIC BKJIIOUCHHA, B CMY Yero CTAHOBATCA MOJyNpOspayHbIMH. KasbuuT 
erjla MIpHCyTCTByeT B Bue TpexX OCHOBHBIX ~opM: 1) OecuBeTHbIe MpaBHJIbHbIe 
UCTaNIbI (4acCTO pOMOOSpbI C OKATAHHbIMH YrOJIKaMA), 2) OBaJIbHbIe 3epHa U 
‘TlomynpospayHple arperaTpl. OCHOBHaA MaCCa CJIO[{bl 3HAYHTEIbHO BLIBeETpeHa 
‘10 CBOHM OMTHYCCKHM MOKa3aTeJIAM CTOMT OMKe K MHHepasaM TPHApocurwo- 
icroro Tua. 
 B coctape slerkHX MUHepasioB OObIYHO IIPHCYTCTBYeT B BHJe JOBOJIbHO CBEKUX 
UlyeK MYCKOBHT, a TakKKe FHC, rlayKOHHT, XaeqOH, pasHooOpasuble mpey- 
ABHTeJIK MUKpOdayHbl aseoreHoBoro Bospacta uM u3pe_ka Oypblit 2*eTe3HAK. 
eH MOpoMooSpasyiomlux MuHepasoB OOpamjaeT Ha ceOn BHUMaHHe YMeHbIIe- 
le cOqepKaHHA KasbUuTa uM runca K HH3aM MeCCOBOM TOUUH. ; 
Pasnoo6pasua accolMalua TA KeIbIX MHHEPasOB, B COCTaBe KOTOPOM BCTpe- 
HO Oonee 40 mpegctaBuTenet. OcHOBHOe MeCTO OOBISHO 3aHMMAaIOT Helpospay- 
ie MHHepasbl (HIbMeHUT, elKOKCeH, MarHeTHT H Jp.), amuOoubI, B TOM WHCAe 
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Jlerkue MHHepasbl (ya. Bec Taxkeble MHHeEpay, 
<2,75) | 
& a 
a Ha) 
fe) =e 3 
iS fs g & = = 
E B a 1 Sie 
3 2 Z| g cla] 3 : 
Ss oO} & o| & ) s aie w ES 
aie Jeleleiaie) ot} Sis] S| 8) s]2l {sisi 8] 2] 2] el sie 
2 ey IE a) o!] a) SX] Se] Bs] o Sa) Gy x Sle! x a) |) ee | Eo . 5 =| 
2 bel eeesh St Say eu Sn ac = BS See | PR es ss ees el) AS @ 2 o |S 
a 6) Cm z|€ Silke all a x S) P| 5 rs 5 oll eee) ele) Sep MS o & | & 
4 | 35 | 2,0 | 30) 22] 16)/4,5] 26] 0,5] 0,5) 0,5} —} P* | 4,5) 0,5) P] P |} 4,0) P| 2,5) P} 1,0] 4,0] 3,5} 3,0) P 
AV35 18,0) | 2720145) 230) 055355 Pi — Pt Srl 4 OPP i350) 3); bie) “Ah 0 ede 520) ON lea 
7 | 18d 4450, 1 34)'29) 401201 241055) 055] Ps Pi PR 650i) 45) Pi Oe h'4.0) Ps) aio | Pa San edited ean) : 


* P<0,5%. 


3HAYHTEIbHOe KOJIMYECTBO Oa3aNbTHYeECKOH poroBol OOMAHKH; SIMOT-LOW3HTC 
Bad Ppylila, WHMPOKCeHbI, 'IaBHbIM OOpa30M, 9HCTAaTHT MH runepcren, u up. Core 
Kane H paclipefeseHve MHHEPAaJIOB NO MPOCTUpaHHIo TOJIIH JIeCCOBOH MOpost 
B IeOM OfHOOOpasHoe, JIMUIb TO BEPTHKaIH HaOmOaeTCA HEKOTOPOCe U3MeH 

Hue. Tak, C rayOuHOH HeCKOIbKO yMeB 


A maeTca cojepxaHve ampuoOoos, smujota 
4 MOH3HTa, BOSpacTaeT KOMMYECTBO IMPKOHe 
A  6yporo xenesHaKa HT. A. Taxxembie MHE 2 
ie pasbl OObIdHO cja6O OKaTaHbI, MHOrHe FH} 
10 HUX HaOMOfaloTca B MpaBWJIbHbIX KPHCTag 


morpacuyeckHx copMax. OcHoBHas mace 

8 TSDKCJIbIX MHMHEPaJOB KOHICHTpupyeTcA B 
5 cppaxunu 0,05—0,01 mm. B kpynupix paki: 
6 «AX ayTHreHHbIMH MHHepasaMH sABJIAIOTC 

4 KaJIbUMT (YacTHYHO), Oy pbiii wKee3HAK H PHO 
Ilo BOQHBIM BbITH3KKaM YCTAHOBJICHO ae 
é Ppxja PacTBOPHMbIX MHHepasOB CysbdaTHors 
0 M XJIOPHAHOrO XapakTepa. 


° 
20 400 600 MuxkpockonMyueckoe HCCJIENOBAHHe sac 


Puc. 1. Kpuspie o6essoxunanna: A— 9,01—0,005 mm noxazano, uro onu mpegcra 
cymmapuas, 6 — nutepBanbuas. Cxp, JICHbI KBaPIWeM, TMOJeBbIMH IWWaTaMH, BbIBeT 
Ni 35, oOp. Ne 6, bp.<1y. pesou coo, KaJIbILMTOM H uspeyKa ee | 
HbIMH KPUCTaJWIaMH TAKeIIX MMHepaoB. Be 


STH MHHEpaibl yalocb HaOOLaTh HM BO cpakunu 0,005—0,001 MM, XOry 
HEKOTOpad Ce YaCTh yKE UpecTaBseHa YHCTO PAMHUCTHIMH MMHepasamH. 

TAMHUCTEIC UaCTHIb! H3yYeHbI MeTOJOM OKpaluMBaHns., TepmMorpaduyeck 
M pentrenorpaduyecku. PesybTaTbl OKpaliMBanuA WOKasavIu, YTO mpeodsaya 
HMM MHHEpaJOM ABIACTCA THAPOCMOLa. ITO ObWIO NOATBepxKeHO Tepmorpad 
yeckH. OOesBOxKUBAHHE, NPOBEeHHOe Ha TOP3HOHHbIX BeCax win vaca 1 wl 
HaNO CeLYIOUMMe PesyJbTaTbI. OCHOBHAaA MaCCa BOJbI BbIeIAIAch Ip 100—15 
4 500—600°. Tako xapakrep BbIeneHHA BOsbI HB TAKOM KOMMYeCTRE (10 14% 
CBOHCTBeHeH rupocsmoye Tuna unmutTa. Ha puc. 1 npuBeqena TunHMUHaA KpuBa 
odesBoxuBaHuA. Ha puc. 2 npuBeyeHbi THNMIHDIe KPHBbIe HarpeBaHnnsl Jia Ppa 
uuu <_l w no paspesy meccosoli Tommu. Bee KPHBbIe HMeIOT SHOTepMHYeCKH 
appextsr mpu 115—125°, 550-—585° np HuTepBale 950—1000°, B Bue nonH 
*KCHHA KPUBBIX. Takoli XapaKTep TepMuyecKkux aSPPeKTOB THIMYeH Jin MIWINTA 
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Ta6auna 1 
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PHBbIeC HarpeBaHuA JIA OCOpasyos, B3ATHIX C rIyOHH Oombme 8 M, NOKa3aH 
Uke SHAOTEpMuYeCKHe adpexTbl upH 710—740°, uro wp coueranuu ¢c Apyrumu 


CpMospPekTaMU yKasbIBaeT Ha MIpucyTcrBue MOHTMOpHIOHUTa. Bce KpHBpIe 
MerIoT HeOOLIUOH SHOTepMu- 


eCKHH NHK pH 265°, urto 
BASAHO C IPHcCyTcTBHeMm ruy- 
oreTuta. 

PeutTreHospckHe ucceqoBa- 
Ma TIpOBeJeHbI B KaMepax JIe- 
ad ¢ d=65,8 MM, Ip pexume 
3 15 ma, 35 kB, 23-4ac. 9xKcmoO- 
wuwH u Cu-“3mnyyenuu. Ha 
AK OH IJICHKe 3amepeHo Goyee 
10 HHH, H3 KOTOpBIX cyleqy10- 
—_ 9.85 eee "3.35: 3,15: 200 +400 +~©«+600 + +~©«800 ~=—*t000° 
09; 1,91; 1,66; 1,51; 1,29. Puc. 2. Kpuesie narpepanua. Cxe. Nb 35, bp.<ly 
luHun MOHTMOPHJJIOHHTA: . 

5,19, A; 4,50; 2,59; 1,46; 1,29 u gp. JIunuu xKBapua: 3,35 A; 1,82; 1,57; 
8 u Ap. JIMHMu rugporeruta: 2,82 A; 1,68; 1,66; 1,60 uT. a. 

AHaJIH3 Pe3yJIbTATOB UCCEOBaHH NOKasas, YTO MOpOfooOpasylouLAMA MUHe- 
aaMH ABJIAIOTCH WJWIMT UM KBapl. K Hu3aM TOMMLM JeCCOBOH NOpOfbl B HeOOJb- 
IMX KOJIMYeCTBAX TIOABJIACTCA MOHTMOPHIOHUT. BBuye MpHMecH MOCTOAHHO 
[PHCYTCTByeT rupporeTuT. CocTaB KOJMOHAHO-JMCHepCHbIX MHMHepasoB TO Npo- 
THPaHHIO TOJIULH HECKOJIbKO OfHOOOPaseH, HHOFAa JOMOMHUTEIbHO BCTpedaeTca 
AOJIMHHT. 

jana oquoro oOpasua c raryOunpt 12 m (ppakuuaA < 1p) BbINOJIHeH CIeKTpaJb- 
bit ananus. Ucrounuk Bos6yxqeHua — yra mepemeHHoro ToKa mpu 220 B 
10 a. Ilo cmextporpamme ycTaHOBJIeHO HaIMYHe CJIEYIOWMX SJIEMCHTOB H WX 
THOCHTeIbHOe cojepxKanue (B %): Na —0,I—1, Mg>10, Al>10, Si>10, 
a~0,1, Fe 1—10, Ti 1—10, V 0,01—0,05, Cr 0,01—0,05, Mn 0,001—0,005, 
li 0,01—0,03, Cu 0,01—0,03, Ga 0,01 —0,001, Zr 0,01—0,005. CnexTpambubmi 
HaH3 NOTBep{HJI MpHCyTCTBHe BbIMeyKasaHHOM aCcCOlMaluH KOJWIO“{HO- 
HCHepCHbIX MHHEpaJIOB, B COCTaB KOTOpbIX BXO_AT B OcHOBHOM Al, Si, Mg, 

take Fe, Ti u Ca. Na no-BuyjuMomy CBa3an Cc MsMTOM (OpamMaJHT), a Apy- 
He 9JICMCHTbI — C MOHTMOPHJVJIOHHTOM. 
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PesyIbTaTaMu saOopaTOpHbIX HM MOJeBbIX HCCJIELOBaHHH yYCTAHOBJICHO 90JIOBO 
NPOHCXOKeHHE MeccOBOH NOposbl aHHoro pakoua. [lo_TBep»x,eHHeM 9TOMY 
ABJIACTCA IlalleoOpasHoe 3aseraHHe JIECCOBOM MOPOAbl, COPTHPOBaHHOCTh et 
MaTepHasia, CTpyKTypa, OOMIMPHOCTb MHHepaJOrHyecKUX aCCOMMAalHi C HaJIMUMeN 
BOOHEYCTOMYHBEIX H XOPOUIei COXPaHHOCTH MHHeEpasOB, CweAbI MeXAaHWMyeCKOE 
oOpadoTkKH Ha 3epHax C pasmepom Jo 0,03 — 0,04 MM, 4TO BO3MOXKHO JIMUIb Mp 
BOS]YWIHOH TpaHCHOpTHpOBKe OOJIOMOUHOrO MaTepHasia, Pe3KOe OTHE M0 CO: 
cTaBy H XapakTepy MHHepaJIOB OT NOACTHMAIONINX Mopoy. Cromb OOMIMpHAA H pas 
HOCTOPOHHAA NOJIMMHHEPaJIbHOCTh JIECCOBOH NOPOsbl MOrwa ObITh CO3aHa JME 
CHOCOM MaTepHasia C OOWIMpHbIX TWOMayeH WH MepeMeLIMBaHHeM ero B BOSyXxe: 
ConocTaBJIeHHe MOJIYYeCHHBIX JAHHbIX C MHHepasIOrHyYeCKMMH COCTaBaMH JICCCOBbI 
mopoyx Apyrux pakouos (!,*-*) noka3sam0, YTO OCHOBHOM MpHBHOC OOJOMOUHOr 
MIbIJeBaTOrO MaTepHasla COBepllaicA C CeBepa HM ceBepo-BocToKa. Hexoropas 
YaCTb MaTepHaJla OMHOBPeMeHHO NocTynasia H3 KaBka3ckOM NHTaIolleH MpOBHHi 
UMM (OasaibTHYeCKad poroBad OOMaHKa, MMPOKCeHbI VM Ap.), a TaKxKe 3a cueq 
Ppa3sBeBaHHA MeCTHBIX [aJICOreHOBbIX OTJIOXKeHHH. | 


PocroscKui ua-Jlony Tloctynusio | 
HH2KCHEPHO-CTPOHTeJIbHBIM HHCTHTYT 9 IV 1956 gf 


UWMTMPOBAHHAA JIMTEPATYPA 


1. A. Wampad, Yu. aan. Pocr. roc. yuus., 33, B. 6 (1955). *% M. B. Cenenrt 
KO, 3am. Bcecoio3H. munep. o6ul., 2-a cepua, 4. 79,B.4(1950), 30. A. Taspuawse 
Coopu. Tp. Crappomosbck. nex. uucr., B. 2 (1948). *B. A. O6pyues, Matep. no Ge | 
THYH.MepHogy BCCCP, B. 2(1950). ® HW. B. Ilonmos. C6opu. apropedeparos MI'PH, 1949. 
SO ViIrA Sian p a Go Op ie x0 By eA 85, Ne 2 (1952). “7 B. TI. AnaubesB 
Asropedepat, May. Kues. roc. yuus., 1954. §U. TI. Cenanenxuii, JAH, 81, & 
(1951). ° A. Y. JiuntBuuenxko, Hayy. san. J[nenp. roc. yuus., 39 (1954). 
OE. K. Jlasapenxo, Munep. cOopn. Ne 3, JIbpos, 1949.12 A. K. Jlapuonose, 
Tp. Jla6. rugporeon. npo61., Usa. AH CCCP, 1955. 
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MOYBOBEJEHHE 


A. T. MOPO30B u A. A. KH3HJIOBA 


BAPbHPOBAHHE COJEP)KAHHA BOJHOPACTBOPHMbIX COJIEM 
. B COJIOHUAKOBbIX NOUBAX 


| (ITpedcmaeaeno axademuxom H. B. Tropuneim 26 V 1956 ) 
_ Jina usyaenusa mpoueccos, NPOWCXOAAWHX B 3aCOJIEHHbIX MOYBaX IPH opo- 
IMCHHH (MPOMBIBKaX, MONMBaX) HEOOXOAHMMO UMeTb TOUHOE MIpeycTaByeHue O cTe- 
MeHH BapbupoOBaHHA MerKOpacTBOpUMEIX Cosef B MOgBe, MHorumu aBTOpaMi Ha 
PasIMIHBIX THMAX NOYBbI (MOASONMCTOH, YepHoseme, TOpdaAHO-rieeBol Hu Jp.) 
Obla NOKasaHa NecTpoTa XHMNYECKOrO CocTaBa 

TIOUBbI H BAPbHPOBaHHE €€ OCHOBHBIX CBOLICTB 

(4). Han6onee mogpo6Hoe paccmorpenue 
WaHHOrO BOMpoca MbI HaXOQHM B_ BbIMycKe 

Tpygos Komuccun no uppurauun, nocpsmen- Ci eile ss cll y op Meh og Ve 
HOM H3YYCHHIO KOMMOHEHTOB COJIOHILOBbIX I104U- 

BeHHBIX KOMIIICKCOB SaBOJDKbA HMeIMOpallHH —4qgg w3/ra, I1T —6000 mi/ra, IV — 
COJOHIOB (?). 8000 m?/ra, a@ — naomayu, Ha KOTO- 
_ Tipegmerom namie paOors! aBmanocb u3y- PbIX CAeNaHbl Wypier 
“eHuve BapbupoBanusA cogeprxKanua Cl’ u SOY 


B COJOHYaKOBOH mouBe. MpI cTaBHJIH TakxKe CBOeH 3aaueli IpOCMeAUTb 3a TeM, 
Kak H3M€HACTCA MecTpoTa B pacipeeseHHH STHX JBYX HOHOB NO] BIMAHHeM 
INPOMBIBOK, T. €. YBEJIMUHBaeTCA HJIM YMECHbIUAeTCA CTeIe€Hb HeEOMHOPOAHOCTH 
B pacipegenenuu Cl’ u SO! B nouze mpu npomeccax paccoeHua. 
BapbupopanHve coyepxanua Cl’ u SO} HcculeqOBaslOCb B POPH3OHTAaJIbHOM 
HallpaBJeHuw Ha MUKposeiaHKax. Pasmep JennHoK 4 MX 4 M. IJpomprBKu mMpoBo- 
UIMCb Ha KOPKOBOM XJIOPHO-cyb(aTHOM COJOHYAKe Ce yIOWMMMH HOPpMaMH 
Bognl: 4000 m?/ra, 6000 m?/ra; 8000 m®/ra. KounTpombuple JesHKH HE TIpOMBI- 
Bauch. PacnomoweHHe eNAHOK NOKa3aHO Ha puc. |. 
Ha _AByx KOHTPOMbHBIX JleHHKaX M Ha TPeX OCTAaJIbHbIX JeNAHKAX mocwie 
TIPOBECHHA MPOMBIBOK 3aKMaIbIBaNNCb Wypdbl AO rsyOuup 0,5 m. Ha oqnon 
‘M3 CTCHOK Wlypda Ha ruryOuHe 10—30 cm BbIpesamacb B TOPpH30HTAJIbHOM HallpaB- 
eHHM CepHa MpMserawuAx Apyr K Apyry KOMOHOK — MOUBeHHDIX OOpa3sijoB 
pasmepom 10x 10x20cm. Ha KamxOl KOHTPOMbHOK eAHKe ObIO B3ATO TAKUM 
06pasom mo 10 oOpasyoB, Ha MpOMbIBaeMBIX JeIAHKAaX — 0 20 oOpasnoB. B 
K@XKJOM B3ATOM OOpasile oMpesemnoc coyep»xKanue Cl’ u SO/. 


Kak BuyqHO H3 puc. 2, 3, TOX BIMAHHeM IPOMBIBOK IIPOHM3OLIIO HEKOTOpPOe pac- 
coeHve mouBbl (B coe 10—30 cm); pH STOM HeEOAHOPOAHOCTS B pacnpesesne- 
HMM XJIOPHAOB HU Cysbc:aTOB 3aMeTHO BOspocsa. 

Tlonyyennpit anamuTHyeckuH MaTepHan oOpadaTpIBasca 10 Be ele 
BapHalMOHHO CTaTHCTHKH 10 KaxKJOMy TOpuSOHTY WM NO KaxKjow JeIAHKe*. 
Bai BbIBeeHbI: CpeyHue apucpMeTH¥eCKHe BeMUHHbI COMepxKaHHA KarxKoro 
yona (M), orKoHeHuA (OWHOKH) cpeqHUx (mM), CpeqHHe KBafpaTH4Hble OTKNO- 
HeHua (3), H KOadpuyneHT Bapwauun (UV), KOTOPHI ABMAeTCA MpPOWeHTOM 
KBapaTHYHOrO OTKMOHEHUA OT cpegquero (cM. TaOu. 1). 

V3 qanuprx TaO. 1 BUAHO, YTO JO NpOBeeCHHA TIPOMbIBOK TecTpota pacmpe- 
menenua Cl’ a SO‘, axe B OfHOM MOY¥BeEHHOM FopuHsOHTe H B Mpefenax 2M 
Oblia JOBOJIbHO BbICOKOM: KOSdpHUNeEHT BapualuH v CocTaBuneT AA Cl’ 10,7% 
w yaa SO)’ 18,5%. 

Tlanupie 06 W3MeHeHHH cTeneHH BappupoBanua Cl’ u SO,’ nog BANAHHeM IIpo- 
MbIBOK, NOJTBeEp2%KaloT STOT BHIBOA: Np mpoweccax paccomeHua (B aHHOM 


Duce ene KONTDOsIE sla 


* Jlanuple 10 JBYM KOHTPOJIbHBIM JleAHKAM ObIIH COCAHHCHDI. 
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Tao6nmuna if 


Crenenb BapbupopaHua Cl’ u SO&4 B KOPKOBOM cCOJIOHYaKe JO 


IIPOMBIBOK H IIOCJIe UX NpOBeeHhA 
& ° cv a % SO,” B% 
TIpoMpIBH. FS “ = 
HOpMa, Ne) = 
Mra 2 Bees OEE wae o v M+m Co} Uv 
awed |= a 
Zio npo- 


2,394+0,099] 0,443 


MBIBKH 10-30 | 20 |0,428+0,013} 0,046 ait 18,5 
3,2 |2,236+0,085} 0,384 17,0 
oe 23,6 
et 6 


1 
4000 10—30 | 20 }0,225+0,014; 0,063 | 2 
6000 10--80 | 20 }0,158+0,012) 0,055 | 3 
8000 10—30 | 20 }0,416+0,010) 0,044 | 3 


1,332+0,085} 0,344 
1,620+0,079| 0,382 


culydae MPOMbIBKaX), HEOJHOPOAHOCTh B COepxKAaAHHH JerKOpaCTBOPHMBIX coleli 
MOBbIMAeTCA. ITO MpOCeKUBAeTCA OCOOeCHHO OTYETIHBO B OTHOIICHHH XJIOpH- 
jos. Koadpunuent Bapuainn Cl’ yBenu- 
yupaetca c 10,7 qo 38,2%. 

B OTHOUIeHHH CyibcaTOB He HaGJI0- 
WaeTch TaKOM YeTKO BbIPaxKeHHO 3aKO- 
HOMe€PHOCTH; MbI NlOslaraeM, UTO ykKa3aH- 
HOe pa3MuHe CBA3aHO C NpHcyTCTBHeM 


To 


: Wy 
ae Wy) 
02 ) WY 
Gg AN 
Z Vy 
ve g 
2+ y 
Wu 
/ ) Ml 
Wy) 
GGGGG4G2 
AF 
7 <7 
TAMA fF oErhoU oS BI G2 | 
266 8 10 12 14 16 18 2 si ah ae re | 


NN obpasyob 


Puc. 2. Cofepxxanne Cl’ (B %) B 20 nouBeHHEIx OOpasiax AO HW Mocse MpOMBbIBKH. 
I — Jlo npomprexu, JJ — mpombipnaa nopma 4000 m®/ra, /// — mpombiBHaat HOpMa 
6000 m?/ra, 7V — mpompipnaa nopma 8000 m?/ra 
Puc. 3. Coyzepxxanue SO, (B %) B 20 nouBeHHbIX OOpasiax NO Hi, MOCIe MPOMBIBKH. 
OG6o3HayeHHA Te xe 


B O0UBe FHNCa, KPHCTaJbl KOTOPOrO, Tak 2Ke KaK HM MOJBUMXKHbIEe JIerKOPacTBO- 
PHMBIe CyJIb(PaTbl, PacipeseJIeHbl B OMHOM TOPH3OHTe HeEpaBHOMePHO. 

TloszyyeHHble HAMM pe3yJIbTATbI NOKA3bIBaIOT, YTO COJIM Mp NPOMbIBKaX JBH- 
*KYTCA He PPOHTAaJIbHO, a CTPyHUaTO, T. €. KASbIKAMM», H «KAPMaHaMM» UH YTO YeM 
CHJIbHee HeT paccOJIeHHe NOUBbI, TEM CHJIbHeEe MPOABMAeCTCA HEOHOPOMHOCTh 
B COjepxKaHHN coven. : 


Tloupenublt HHCTHTYT Ilocrynuso 
Axkaylemun nayK CCCP 25 V 1956 


UMTMPOBAHHAA JIUTEPATYPA 


1A. T..Kupeanos,H: WU. Ronotuna, A. P-Cenw mos, by Ay Onan me 
nopBu4y, Tp. Hous. uncer. AH CCCP, 12 (1935). ? Tp. Komucc. no uppurannn, Comonnoppie 
KOMIVIeKCh] SaBpoJDKbaA H MeHMOpatua comonuoB, Msn. AH CCCP, 1937. 3 B. Il. Xo- 
po WaBHH, COopH. HayyHo-nccreloBaTesbCKUX pabot TlepmcKoro cen.-xo3. nuct., 5 (1934). 
* Th. Remy, Die Ernahrung der Pflanze, H. 1 (1933). ; 
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| MAJEOHTOJOL HA 


Unen-Koppecnonjent AH CCCP A. I. BOJIOT MH 


JPEBHEMWMA MPEACTABHTEJIb APXEOLMAT 
C BOCTOYHOFO CKJIOHA EHHCEMCKOLFO KPSAKA 


Bompoc © reomornyecKOM BPeMeHH MOABJICHHS CaMbIX paHHUX Mpeycrapure- 
meu TuMa apexeouMart, Kak H BPeMEHH CYILECTBOBAHHA MOCMeHUX, MOKa ocraeTca 
He pelieHHbim. Maccopoe NosBJIeHHe OCTaTKOB apxeomMaT, HaHOonee Boobie 
OOWIbHO HAaXOJMMBIX B Ipeyenax CopercKoro Corsa, O6bIdHO HaOmromaeTca 
B OTHOCHTEJIbHO BbICOKHX CJIOAX HMKHETO KeEMOPHA, B YacTHOCTH B COAX Bue 
PIOCHHCKOrO apxeolMaToBoro OvorepmMa 0 Exucew spe r. KpacnospcKa 
(reOCHHKMHabHad OOacTb tora CHOMpH), a TaKxKe B COAX CYHHarHHcKOroO 
TOPH3OHTa I€CTPOUBeTHOHM CBHTbI 10 cpeyuemy Teyenuto JleHbI (OOnacTh CuOup- 
CKOH TvlaT@opMpl). TyT H TaM HMXKE apXeOMHaTOBIX CNOeB 3aeraloT OTHOCH- 
TEJIbHO MOIIHbI€ OTJIOKCHHA HH30B HMXKHErO KeMOpHA, OXapakTepu30BaHHbIe 
Gale OCTaTKaMH HUS3BeCTKOBBIX BOJOPOCseH, PeExKe TPHMOOMTOB HM THONHTOR, 
BBIJeJICHHbIe ABTOPOM B KayecTBe HepBoro spyca HWKHeErO KeMOpHA — Koule- 
aekanckoro (or p. Komenexan B Oacceline p. Onenéxka (?)). Hexoroppie uccaeyo- 
BaTeiu CuOupcKoli matopMnI, He BLIJeIAA YHOMAHYTHIe OTMO*KeHUA B OCOOHIII 
apyc HMKHErO KeEMOPHA, CUMTAIOT UX TpeCTaBAIOWIMMH «rOJOMHCKH TOD’b- 
pyc» aJlJaHCKOrO apyca HMxKHerO KeMOpHa, H3MeHAA TakuM OOpasom ero 
cTpaTurpapuyeckn fuanas0H MpOTHB BBeJeHHOrO B AUTepatypy B 1954 r. 
H. IJ. Cysoposoi (?) mo matepvanam ©. I. Fypapnu. 

Ha BocTouHoM ckjIoHe Enucetickoro Kps>Ka, OrpaHHuMBatomlero c 3anaya 
CuOupcKkyro nuaTpopmy, rpaHvua MexKly CHHHcKuMH HM KeMOPpHHCKHMH OTJIO- 
*KCHHAMU JO CaMOrO TOCIe{HeErO BPCMEHH TOJKOBaAAaCb UCCeMOBaTeAMH pas- 
m4uuHo. Ha ocHOBaHHH JIMYHO COOpaHHbIX UH eTaJIbHO OOpaOOTaHHbIX aBTOPOM 
MaTepHaJIOB 110 KapOOHATHBbIM BOOPOCJIAM Tl03qHero JlOKeMOpHaA (CHHNA) 
KemMOpua Enucelickoro kpsxKa HW Mpusieraiomeu K HeMy YacTH CHOupcKon nwatT- 
(OpMbI rpaHulla MexKy MOKeMOpHeM H Taeos0eM ycTaHaBJIMBaeTCA M0 BHCH- 
yeMy OOKY M3BECTHAKOBO-JOJIOMUTOBOH JKYPCKOH CBHTbI H sexKayemy OoKy 
KPaCHOLUBeTHOK TOMI MecyaHHKoB HM CylanweB. Ilpw stom no mpaBobepexbio 
p. Aurapbl B pawone cKaJib! Bpik, BbILIe CeeEHHA TOTO %e HasBaHHA, O6e 9TH 
CBHTbI 3alerarioT cormacHo. Touma MecuaHHKOB HW CJIaHeB 3j[eCb COepxKUT 
poco KOHTOMepata C rasIbKOM FeMaTHTOBHIX XKEJIESHBIX PY, MECTaMH C Pya- 
HbIM I@MCHTOM, H MOTOMY lOJDKHAa ObITh Mpv3HaHa efHHOM Cc xeNesopyAHOU 
epuToh Kuprurteli-JlaurkuucKoro pavoua, siewKamlero kK ceBepy oT p. Anrappl. 

Jlerom 1947 r. reonor A. K. Tycepa no mpocb6e aptopa coOpaja B palioue 
c. BbIK JONMOMHHTEIbHbIe MaeOHTONOrHyecKHe MaTepHaJIbl B OCHOBHOM IO H3- 
BECTKOBLIM BOOpocaaM. IIpu sToM MO JeBOMy CKJIOHY OHH! py. Berk, mpa- 
Boro mpuToKka p. Aurapbl, eH yasOcb OOHAPyKUTH B TOME KPaCHOIUBeTHBIX 
MOpo co H3BeCTHAKA, B KOTOPOM KPOMe TpyJHO OMpefeMHMBIX OCTATKOB 
BONOpOcMeu OKAsaNHCb ABHbI€ CKE/eTbI apXeOWMaT. JTa HaxoKka apxeounar, 
HepBad Ha BOCTOUHOM CKOHe Enucelickoro KpsxKa, a TakyKe HW JIA CMEXKHOH 
JacTH [waTOpMbl, ABHO JIIpHypouMBaeTca K HH38aM KUPrHuTeH-alIKHHCKOU 
SBUTbI, MOJyYaIOUlHM TIIpH STOM BMepBble HX NaweoayHuCTHYeCKy!IO XapakTe- 
DUCTHKY. DTa HaxO{Ka ele pas NOTBEPAaeT HEOOXOMMOCTh BbIJENCHUA KOVE- 
HeKaHCKOrO Apyca, TaK KaK [IX OTHECCHHA apxXeowuaT K NOKeEMOPHiO T0Ka HeT 
DeIUIHTCJIbHO HMKAKUX JaHHbIX. 
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B equucTBenHom oOpasue nopogn (o6p. Ne 6l-a kon. A. K. Tycexson, 
1947 r.) aBTOPOM BBIABIeHAa O/[Ha OYVCHb ACHan PopMa, OTHeECeHHaA K poy Rhab- 
docyathella Vologdin, 1940, c oveHb uHTepecHbIM CTpoeHHeM ee ckeJleTa, 3a-| 
CYKHBaIOMero NOApoOuoro onmnvcaHus. 


Pon Rhabdocyathella Vologdin, 1940 


Rhabdocyathella Vologdin, 1940. Armac pyxozog. opm} 
uckonaem. tbayH CCCP, T. 1, KemOpui. 

Ky6ok y3KOKOHHYeCKHH OfHOcTeHHpIi (1), CTeHKa CIOHKHOrTO CTPpOeHHA, Xa- 
paKkTepHsyeTCH PaSBeTBJIAIOMLMMUCA MOpaMH, KOTOPbI€e, HaYHHAaCb H3HYTPH C 
3HAUMTeEJIbHbIM TMOMe€peCIHHKOM, B TOJINe CTeH- 
KH TepexoqaT B CHcTeMy Ooee MeJIKHX T0- 
POBbIX KaHaJIOB, Pa3MEI[CHHbIX PaBHOMePHO, 

Poy, c TaKHM J{[HarHO30M OblJI BIepBBIe ONH- 
CaH aBTOpOM TIO MaTepHasly cpeyqHUX HU Bepx-} 
HHX TOPH30HTOB TOPralllIMHCKOH CBHTbI, us 
pationa r. Kpacnospcka, rye OH OKasasIca 
IIpe/[CTaBJICHHbIM HECKOJIDKHMH XapakTepHbIMA 
BY ]aMH. 

B o6pasue MesKOKpucTammMyecKOrO u3-} 
pectunka Ne 6l-a, us Kounekuun A. K. Ty-} 
cepolH 19471r., B83ATOM C JeBOrO CKIOHA JOJIH- 
HbI KO"a Berk, WpaBoro NpHToKa p. Awrapnll 
6nus cenenHa Brix MorpirnncKoro E 


B supe yalocb paclO3HaTb 93K3CMIIAP 
(pOpMbI, HECOMHEHHO TIPHHaiexKanlei K p 
Rhabdocyathella. Sk3emnuap BCKpbIT B 60- 
yee JIM MeHee TpOfONbHOM ero ceueHHH. 
Ky60K HeCKOJbKO wHs0rnyT. Ero HW KHAS 
yacTb, C (HamMeTpoM B 2,0 MM, yxKe xXapak- 
TePH3yeTCA IpH3sHakamMu pola. Bepxuasa vacTs 
HECKOJIbKO TlOJIOMaHa H NOMATa. Ona BCKDpbITa 
YaCTbIO HOPMAJIbHO K CTCHKE, YaCTbIO C TaH-| 
Puc. 1. Rhabdocyathella karpinskii TeCHIUMAJIbHbIM €€ CCEYEHHEM, TIPHYeM CTPOeHHe} 
Vologdin, sp. nov.— MpofouibHoe Ce- CKeeTAa PACKPbIBAeTCA JO MeMbUAUX WeTa- 
WeHHe kyOka, BAH3y — OCeBOe, BBEPXY yey, HaunHaa c JMaMmeTpa B 5,0 MM, cKemeT- 
HeECKOJIBKO CKOUICHHOe, YaCTbIO TaH- 
rentuambnoe. Kniou Buik, mpas. npar,  HbI€ 3I€MeHTbI, Claralonuyve CTeHKy, HadHHalory 
p. Anrappi. 5X Oc:pOpMJIATHCA B TOHKHE M3BECTKOBBIe TWaCTHH-} 
KM C TeHJ[CHIMeH K BbITATHBAHHIO TIpOONbHO! 
WM lonmepeyHo, M0 OTHOWeHHIO K OCH KyOxKa (puc. 1). I]nacruHuaTpie 31eMeHTHI 
TIpOJOMbHOM OPHeEHTHPOBKH MPOABJAIOT CIJIOWIHOCTh Ha 3Ha4HTebHOM TIpOTs-| 
X%KCHHH, CTAHOBACh CHCTe€MOM TOHKHX Y3KHX payWaJbHO OPMeCHTHPOBaHHbIX 
IaCTHHOK, KOTOPbI€ HECKOJIbKO YTOJIMCHbI 10 BHYTPpeHHeEMy Kpalo HM YTOHEHBI 
KHapyxu. Herm mex] y HMMM 3aMlOJIHeHbl CHCTEMOM NOMepeuHbIx TepemMplyuek, 
TAaKKe MPOABJIAIOUIMX CKJIOHHOCTb K CTIVJIOWIHOCTH, RCIeCTBHe “ero MOPOBbI 
KaHaJIbl YKJIaj[bIBAaIOTCA B MPOMOIbHbIE HW MOMepedHble pxAbI. OTOT NpH3sHak ei 
IIPOTHBOPeyHT BbILICMPHBeACHHOMY J[HarHO3y, HO YKa3bIBaeT, UTO Ha BOCTOU 
HOM cKIOHe Enucelickoro Kpa%Ka yaslOCb BbIABHTb HOBy1o dbopmy Rhabdo- 
cyathella Vologdin, xapakTepu3yrollylocA BeCbMa CBOeOOpa3sHbIM cTpoeHHem, 
KOTOpad HM Obluia Ha3BaHa aBTopom Rhabdocyathella karpinskii. 


Rhabdocyathella karpinski1i Vologdin, sp. nov. 
(Puc. 1) 


Ky6ox TpyOuaToH POpMb!, YZKOKOHMYeCKHH, CMOCOGeH OOpasOBbIBaTb 3HAUH- 
TeJIbHbIe H3rHOpl. Ero BepiiHHHbIM yrou He IpeBocxoyuT 10°, a WHaMeTp B Bepx- 
Hem Kone 7,0 MM. Paspes3 u3s0rHyToro KyOKa, NPHTOM HECKOJbKO HOBpexeH- 
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TO, OPHEHTHPOBaHHEI MpOAObHO (pH. 1), pH MpaBusbHOl ero opHeHTu- 
BKE B MPOCTPaHCTBE, C NOMOMIbIO PaSBUTHIX 10 COCeCTBY OCTATKOB 93ITH(puTO- 
BOH PMOpbl, OKASbIBAeTCA BECbMa NOHATHBIM UM JIA USYYeHHA POpMbI BIOMHE 
\CTATOUHDIM. 

Jlvametp KyOxa Buusy 1,3 mm. Ha nporaxennu 7,0 MM ero AMHBI nlonepeu- 
IK MOCTEN€HHO BospactaeT 70 3,7 MM. BBepxy, Kak Obl BO BHYTPeHHeH NOMOCTH 
Oka, HaOsoOaeTcaA cKeeTHOe OOpas0BaHHe, HECOMHeHHO sABJAloNeecH 06- 
MKOM CTCHKH, MOMaBIWeM B UM B TaHreHUWaJbHOM CeueHHH, MpeKpacHo 
KASbIBAIOLMM OCOOCHHOCTH ee CTPOeHHA.: i 

Crenka kKyOKa o6pas0BaHa CHCTeMOM MVIOCKHX, MpOlObHO OpHeHTUpoBaH- 
IX K OCH KyOKa JICHTOBHJHbIX NJIaCTHHOK, PaclOJO*KeHHbIX BHUZY JO 8 WITyK 
2 1,0 MM JJIMHbI Nepudepuu KyOKa, a BBepxy He Oosee 5 wiTyK. BuyTpeHHui ux 
Dal, OOpallleHHbI K OCH KyOKa, HMeeT TOMMMHY OKONO 0,03 mm. Kuapy2xxu 
MaCTHHKH YTOHbIUaroTca Zo 0,02—0,01 mm u npHodpetaioT HesHauHTeIbHbIe 
DOMOJIbHbIe H3rHOpl. Secb NPOMCXOANT BKJMHHBAHHe MwacTHHOK BTOpOrO MO- 
aka, 10 1—2 HOBbIX IlaCTHHKH Ha KaK]YIO Web MExKy NepBbimu. Coor- 
STCTBCHHO MEXK]ly TEMH HW APYrHMH THNAMH MpOOMbHbIX TWwiaCTHHOK pa3BUTbI 
Be CHCTCMbI MOMN€peyHbIX CKEJIETHbIX IJIEMCHTOB, O*POPMJAIOULUX H3HYTPH CeTb 
OPOBbIX KaHaJIOB CHavaJia C NOMepeyHHKOM OKOUIO 0,1 MM, a BBepxy 0,16 mM, 
pudeM KHapyKU STH MaCTHHKH pasMel[eHbI Yale H OVeHb yTOHeHBI. [lonepey- 
HK KaHaJIOB BTOPOH CHCTEMBI, IIPOABJIAIOMIHX TEHJCHUHIO K PasMeleCHHIO B Wax- 
aTHOM NOpsyKe, BHU3y KyOKa 0,05 mM, a BBepxy — jo 0,10 mm. Mexanusm 
SpasoBaHusAi TaKHX, UMCHHO BeTBAMMXCA, MOPOBbIX KaHaJIOB XOPOUIO BHeH 
'TaHreHIMaJIbHOM CeyeHHH OOsIOMKa KyOKa (pune. 1, BepxXHAA 4acTb). 
 Ilpupeyenupii wa puc. | paspe3 kyOKa B pa3HbIxX ero 4acTAX, Tak»xKe Hu OO- 
OMK@, 3aKJIIOUCHHOrO BHYTPH, ACHO YKa3bIBaloT Ha MPHHaVIeRKHOCTb 9THX OCTAaT- 
OB K OJHOMY 9K3eMIIIAPy OHOrO Bua. IIpaBaa cTOopoHa pUCyHKa NOKasbIBaeT 
feHKy B HOpMasibHOM paspese. JleBaa cTOpoHa BBepxy H300paxKaeT MOUTH 
AHTeHILMAIbHbIM paspe3 CTeEHKH C MeHee pasOO0p4YHBbIM MHKPOCKONHYeCKHM 
([POCHHeM, MPHYeM .CJIOXHKHOCTh MPOMOJIbHbIX IJlaCTHHOK BCe %Ke BUNA OTUET- 
MBO. 

Heo6xoQu¥Mo OTMETHTb, UTO BO BHYTPeHHEH NOMOCTH OUCHb CaO BbIPaxKeHbl 
Me€J[bl HEKOTOPOH GOeccKesIeTHOM BHYTPeHHeH OOOIOUKM, MO MeCTy CBOero pac- 
ONOKECHHA COOTBETCTBYIOWeH BHYTPpeHHeli cTeHKe (Ha PHCyHKe He MOKasaHa). 
Ta o6o0uKa — 3a4aTOUHaA BHYTPeHHAA CTeHKa — pacnoularaslacbh HECKOJIbKO 
KCAKCHAaJIbHO, C HEKOTOPbIM OOKOBbIM CMEIILCEHHEM OTHOCHTEIbHO OCH KyOKa. 
CpaBHeHve ONMCbIBaeMOl (pOpMbI C panee H3yYeCHHbIMH TOBOPHT O HECOMHEH- 
loli UpHuagexuoctu ee Kk p. Rhabdocyathella Vologdin. Or TroprammucKux 
OPM OHa JIeErKO OTMHYaeTCA OCOOCHHOCTAMH CTPOCHHA NOPOBbIX KaHaJIOB TIpu 
aCTHH JByX CHCTeM IVIOCKHX CKeJIeTHbIX 9/IeMeHTOB. Y TOpralllMHCKHX Pop 
jA3MeIeCHHe MOPOBbIX KaHaJIOB B CTCEHKE WAXMATHOC, PAaBHOMEPHOE HM IJOCKUX 
IEMeHTOB He HaOwtojjaeTca. I]osTomy (popMa BBIJeAeTCA B HOBbIM BH, C Ha- 

MCHOBAaHHeM CFO B MaMATb BEJIHMKOFO pyccKoro COBETCKOrO MasIeOHTONOra H reo- 
fora A. I. Kapnuucxoro — Rhabdocyathella karpinskii Vologdin, sp. nov. 
) Tonotrun — o6p. Ne 6l-a u3 Kom. A. K. Tycesoit, 1947 r. 

P PacnpocTpauHedu ue — paiou cemeHua Bprk Ha p. Aurape, BOocTou- 
MI cK0H Enucelickoro KpsxKa. 

Bo3pacT— HWKHHe TOPH30OHTbI HMKHErO KeMOpHA, KOJICHeKaHCKHH 
yc (6bIkOBCKH TOpH3oHT). 

Bpnueonucanuad dopMa JOKHa ObITh NpH3HaHa OJHHM H3 JIpeBHeEHIUHX, 
) KeMOpHIiCKUX OTNOMKeHHAX CuOupM UpescTaBuTenen apxeounar, caMow paH- 
left popmolt p. Rhabdocyathella, koropas pu STOM ykKasbIBaeT Ha ee TCHICH- 
}ui0 K OOpas0BaHuIO TOHKOM, TOHKONOPMCTOM Hapy2KHOU oO00UKH KyOKa MH K 
\OpasoBaHMio H3HYTPH NpOMOMbHbIX H MOMEpeyHbIX MWaCTHHYATHIX CKCJIETHBIX 
6pasoBanuli, pasBHBaBLIMXCA Kak Ob! B HalpaBJeHHM NpeBpalleHHA UX B pa- 
\MasbubIe MeperopogKH B TepByio Oyepesb H B FOPH3OHTAJIbHBIC MePeMbIKH — 
}uvima — Bo BTopy1o. Ene 3amerTuble CylefbI HECKeeTH3HpOBaHHOH BHYTPeHHeH 
\OONOUKH eCTb HeCOMHeHHbIC MpOABJICHHA pH3HakOB Havasia PasBuTHA 
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BHYTPCHHel CTEHKH, CKeJIeTHOe OPOPMJIEHHE KOTOPOH B aJIbHeHWeM MpPHBeJIO 
TOABJICHHIO COOTBETCTBYIONIUX POJOB MpaBHJIbHbIX apXeollHa+r. 

Takum o6pasom, p. Rhabdocyathella oxa3prBaetca NpHHawexamluM K Npé 
BHJIbHbIM apXeOlWHaTaM HM OT ero ApeBHeHimero MpefcTaBHuTesa, MOUTH Ha rpaH 
CHHUA HW KeMOpHaA, NOBHAMMOMY MMeCHHO OT BbIIIeOMMCaHHOH COpMbI, MOM! 
BOSHHKHYTb CHavasa poy uM cemelicrso Ajacicyathus Bedford u Loculocya 
thidae u nouTH O,HOBpemeHHO — poy Coscinocyathus Bornemann u cemelicTB: 
Coscinocyathidae, mpefcTaBuTeH KOTOpbIX KO BpeMeHH pa3BHTHA Bupiocuk 
ckoro 6HorepMa Ha Enucee HM CyYHHarHHCKHX COeB HM2KHeErO KeMOpHaA (HH3} 
auljlaHCkoro spyca) Ha p. JleHe OKa3ayIMCb yxKe BECbMa MHOPOUHCJICHHBIMH. 

BbilleH3IOKECHHOe MO3BONACT CleaTb MpeqMomowKeHHe, ITO OHA 43 Cop? 
p. Rhabdocyathella anunacb B Ha¥ae KeMOpHCKOrO NepHOfa HCXOAHOM MI 
pala pOJOB TpaBHYJIbHbIX apxeowHaT. Ilostomy B HHTepecax paspaOoTKH CTPA 
THrpapuu paHHeKeMOpHHCKHX OTMORKeHHM HW B MHTepecaxX PaCKPbITHA IBOMIOMHI 
apxeolwaT Ha PpaHHHX ee 9TalaxX HeOOXOJMMbI J\aJIbHeHUIHe HCCIEOBAHHA Kai 
HH30B KeMOpHaA Hwxuero IIpuanrapba, Tak HW MACHTHUHBIX TO BO3pacTy ApyrHi 
oTNO*KeHHH B SanaqHoh u Bocrounot CuOupu u ua Jlanpuem Bocroxe, rye 
(pal\HaJIbHbIM IIPH3HaKaM CCTb OCHOBAHHA TpeMoOsaraTh HasMyHe MOpoR apxec 
WHaTOBbIX (allyl. | 
| 
IlaneonTouorMyecKHH HHCTHTYT Tlocrynuso | 

Axkaylemun Hayk CCCP 4 VI 1956 


UMTUPOBAHHAA JIMTEPATYPA 


‘A. YT. Bonorgzunu, Apxeounatst — Archaeocyatha, Armac pykosog. dopm. ucK 
maem. ayn CCCP, 1, KemOpnit, 1940. 2 Apxeouuartni u ux crparurpaduyeckoe 3Hayenne. Ke 
6pul CCCP. Tpannia Mexky cuHveM M KeMOpHeM B Mpefenax CCCP. Tp. 20- ceccun Mexayua 
reo. KoHrp., CumnosvyM Mo KemOpui, 1956. °H. II. Cy Bo posa, COopx. Bonpocni re 
uoruu Cuoupu, 1, M3n. AH CCCP, 1954, crp. 469. 
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Joknage Akagemuu nayxr CCCP 
1956. Tom 110, N 6 


| ITAJIEOHTOJIOPHA 


tO. M. 3AJIECCKHH 


 HOBBIE MIPEACTABUTEJIM OTPAAA PROTOHYMENOPTERA 
W3 MEPMCKHX OTJIOKEHWM YPAJIA 


: (ITpedcmasaexo axademuxom C. H. Muponossim 8 V 1956) 


} Orpay Protohymenoptera B nepmMcKux oT/OwKeHHAX Ypana nupescraBseHr 
XBONIbHO pasHooOpasnHo. Panee Obi ONMCaHbI MpescTaBHTeIM pa3sHUHBIX 
melicTB (7,°), 3eCb 2Ke MHOIO JaeTCH OMMCaHHe HOBbIX MpeycTraBuTeel cem. 
rotohymenidae. 


Cem. PROTOHYMENIDAE TYLLIARD. 


Pon Pseudo yirenop sis “nov. cen 


Ilpeycrapurenu STOrO pOjla HalOMMHAaIOT MpescTasBuTesma poja Pseudohy- 
en dopmy Ps. angustipennis Martyn. (*), HO oTmMYaoTCH OT Hee MeHb- 
WMH pa3sMepaMH, XapakTepoM oTxomyeHua Acu, Cu u A, oT og_Horo o6mero 
‘BOA, PeC3KO OTXOJAMLerO B OCHOBAHHH Kpblla OT cTBosa C + Sc + R + Am 
HECKOJIbKO HHbIM XapaKTePOM 2KHJIKOBaHHA KYOHTO-aHaIbHOH oO6OnacTH — 
JUCYTCTBHEM B Heli MOMepeUHbIX MKUJIOK IPH OTHOCHTeJIbHO MCHbILIEM KOJIHYe- 
‘Be HX Ha OCTAJIbHbIX YaCTAX Kpblula. Orxomenve Acu, Cu u A, B ocHOBaHHU 
dpa IIpeACTaBJIAeT HEUTO Cpef@Hee MEY TEM, TO MbI BCTpeyaem y poja Iva- 
ymen, rae crBompr Acu + Cu u A, + As orxoqaT copepmieHHO Apyr OT Apyra 
‘oT crpoma C + Sc + R, u Mexjly Tem, 4TO mpeycraBeHo y poga Pseudohy- 
en, rye Acu, Cu u A, u Az orxojaT MOcmefOBaTebHO OT OfHOrO OOMLEFO CTBOMA 
Cc+Sc + R-+ Am. A — xk 38aqHemy Kpatio Kpbluia JaeT OHy BeTOUKY THMAa 
ONepeyHOH WKWIKU, YerO BOBCe HeT y poja Pseudohymen, rye A — mpoctaa, 
) uTO BCTpeyaeTcA y BHOB poya Protohymen. 


Psendohymenopsis CoOncinnma nov. gen. el nov. sp. 


K sTOMy HOBOMYy BHAy A OTHOWY Ba NOYTH MOJHbIe OCTAaTKa HaC€KOMBIX, 
THCbIBACMBbIC HV2KE. 

Omnu octaToK (puc. | u 4 a) upewcraBmeH OTIevaTKOM HM KOHTPOTIeYaTKOM 
la H Tpex Kpbiipes. J[uuuna Teta 13 MM, AMHa NepefHero Kpbisia 10 MM, mIn- 
ana ero 3,9 mm. Jlnuuua 3aquero Kppisia 16,5 MM, a wupHua 3,9 mM. C, ScuR 
IMTbI B ONMH OOULMH CTBON, YKpeNIAIOWMn NepeqHun Kpait Kpbia. Cisne 
‘0 TAKOBO, UTO KOMIOHEHTHI €fO BIOJIHE PpasJIMYHMbI, OCOOCHHO B BepX yINedHOU 
acTH Kpbila. BeTBb payuyca RS COBEPIeHHO TaKOBa, Kak Y Pseudohymen, 
m, TpeXBeTBHCTad, Tak2Ke CXOJHa C TaKOBOH y HMoceqHerO POAa, HO MOKA 
. BTOPOH MH TpeTbeH BeTBbIO BCerO OHA MOMepedHas WKUIKA. M u Cu, cxoqupie 
TakoBbiMu y Pseudohymen angustipennis Martyn., HO 3aKJoualollne MeKy 
6010 MEHBIICe KOJIMYeCTBO MOMepeyHbIX 2KWIOK. OTH 2%WHNKH BMecTe C A, OT- 
IAT B OCHOBaHHH Kpblia OT OOmlero CTBOMa, OYEH PAHO OTACMAIOMErOCA OT 
Boma C + Sc + R + Am, a B 3aqHeM KpbIe H COBCeEM OTJeEHHOTO OT TO- 
feqnero. Mexyay Cu u A uMeetcs [Be NOMepeyHbIX KUIKH B MePeLHeM KPbIe 
ona B ‘3ayqHemM. AHajIbHad 2KMJIKa K 3aHeMy Kpalo Kpblia faeT OMHY Be- 
aKY THIa MONepeyHOH *RKUIKH, Yero HET Yy Pseudohymen angustipennis Mar- 
m., Tye A mpoctas, HO uTO OprBaeT y BHAOB pofa Protohymen. 
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SayHee KPbIJIO HECKOJIBKO KOpoye Hepesnero, B OCHOBHOM CXOMHO B *#KHJIK 
BaHHH C TepeHHM, OJHaKO OTMHUAeTCA TIPHCyTCTBHCM JIHUINeH NOMepewHo 
*2KHJKH B HavaJle IlepBOTo pasBeTBJICHHA Am, OTCYTCTBHEM OJHOU NOnNepeuH | 


Puc. 1. Jlepaa mapa xpbiibes Pseudohymenopsis concinna nov. 
‘gen. et nov. sp. Cmpapa BHM3y PHCyHOK OTMeYaTKa FOJIOBbI Hi 
NepefverpyAH C KPbIIOBHAHBIMH TIpHAaTKaMH MO 6oKaM 


*KYIKH Mey A, HW A, H BbIUeyYNOMAHYTHIM OTICJIbHbIM OTXOXKJCHHEM OCHOB 
nua Acu + Cu + Aj. 

Tonopa ¢ XOpowo pasBHTbIMH riasamv. Ee nepeHAA YacTb 3a0CTpeHa HM CO 
ylaeTca BrievaTeHHe, YTO ToOBa HMesa BMepeM KMOBOOOPasHoe YVIMHEHH 
Oxoslo 9TOrO YAHHCHHA 3aMeTHbI OTMeYATKH — NOBHJMMOMY WICHHKOB ULyn 
KOB poTOBOrO alimapata. 

CpaBHuTembHO HeOoNbIaA Tepefuerpyqb HM Colee CHbHO PpasBUTbIe Cpey 
He- wu 3aqHerpyab. Ilo 6oxkam nepequerpy{M pasJIMdMMbI OYepTaHHA OOKOB 

IpWfaTKOB, HaMOMHHAIOULWe KPbIIOBHAHbIE puyaTKu 
pemHerpygu y Palaeodictyoptera (pune. 1). | 
4! BpiowikO, MOBHAUMOMY, JICBATHUICHHKOBOE, 3aHHe ce 
MeHTbI €rO MWIOXOH COXpaHHOCTH MW rpaHHIlbl HX HesACHE 
I]pHOnusuTeibHO Ha ypOBHe BOCbMOrO CerMeHTa MMeers 
oTHeyaTOK KakOro-TO COpa3s0BaHiA, HaMOMHHAaIOMeroO POH 
noduspl. [lepku He coxpanusmuch. Mecronaxoxjenne 3Tor 


es 6 


Puc. 2. Cxema orme- 
WaTKOB IIpaBblX CTO- 
POH TpeX CerMeHTOB 
Oproulka: a — Pseu- 
dohymenopsis con- 
cinna nov. gen. et 
nov. sp., 6 — Pseu- 


ocTaTka p. Bapya y cena Marseezso. C6op I. T. Maysap 
1937. 

Jpyrou octatok (pvc. 4 6 u 2 a), OTHOCHMbI MHOTO 
9TOMY Ke BHAY, IpecTaBseH Take OTMeYATKOM HW KOHT 
oTneyaTkoM. Ha OfHOM cOoxpaHHsCcb Bce Teo HU oY 
TIOJIHOCTbIO BCe YeTHIPE KPblla, Ha JpyroMm pH oOuap 
XKCHHH OCTATKA MOJOBHHA OOpa3siia packpoulMsacb U CO 
PaHHIHCb TOIbKO Ba Kpblla HW OOMbIUAA YaCTb TYJOBMIL 


dohymenopsis mi- Pasmeppl STOrO OCTaATKa COBMaflarioT C Pa3sMepaMH BbIMEeOIL 
nor nov. gen. et CaHHOrO, HO HajlO OTMeETHTb HCKOTOPyi0 PasHUlly B pasMet 
nov. sp. 


3aHerO KPbla JICBOH CTOPOHbI: OHO H€CKOJbKO JWJIMHH! 
TOPO Ke Kpblwla IpaBoH CTOPOHbI, a HMeHHO — He 16,5 
a 17 MM. )KWIKOBaHMe KPbIJIbeB HHYEM CYNCCTBCHHbIM He OTMMUAeTCA OT TIP 
IbIAyWlero OCTATKAa, JIMUIb Ha JICBOM NepeHeM KPbIIe 3aMeTHA OHA JIMIWHS 
nonepeywnad wHIKa Mexyy A, 4 A, M Tak Kak 3TO KPbINO HeCKONbKO H3MaI 
B oOnactu M u Aci, To paccTosHve MexKAY STUMH XHKUIKAMM KaxKeTCH HeCKOMBI 
ye, YCM Ha TIpaBOM Kpbuie. 

Y sToro OcTaTKa COXPaHHJINCh CICAbI OT ANTEHH, KOTOPHIC ObIIM, KaK BAAR 
AOBOJIBHO [WIMHHBIMH, TaK Kak JIMHa COXpanMBuerocA yuacTKa NpaBoli anTe 
bl pabHa 4,5 MM. Tlepeyuss yacTb TouOBbI Tak xe 3accTpena, Kak y OOpasl 
omucanHHoro Bpuiue. Coxpannsnch CnaOble OTMeUATKH 3aj\Heli Napbt Hor, NOKas 
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FOULMe, YTO OHM Obl HeEOOMbIIMMH H, NOBUAUMOMY, ClaObIMU. KppivlOBHHbIX 
MaTKOB Ha NepeqHerpyquW TyT OTYeTHBO pa3s00paTb He yyaeTCH, HO C OF- 
TO OOKa 3aMeTeH COOTBETCTBYIONIMit MO NONORKEHHIO BHICTYT MepeHecHHHKH, 
BUHMOMY, OTBEYAIONIHH HENOIHOMY, OOJIOMAHHOMY KPbIJIOBHAHOMY BbICTYIY. 
JIOMIKO, MOBHAUMOMY, JCBATHUCHHKOBOE. 

Kaxkapiil cerMeHT Opiouika MpescTaByieH He OfHOPOAHDIM OTMeUAaTKOM, 
pactlaylaeTCA Ha TPH YaCTH — CPpeHIOIO YaCTb, COOTBETCTBYIONLYIO OTIeUaTKY 
MOrO CerMeHTa H Be OOKOBHIX YaCTH, WEKaulMe B Apyrol mmocKocTH, oTrpa- 
[(YeHHbIe OT MepBok decToHyaTHim Kpaem. [Ipu AeTambHoM u3yyeHHH Apyrux 
PasllOB ITOFO Ke pOfa BLIACHHJIOCH, UTO BCe OOPaslibl HMEIOT TAKOe Ke CTPOeHHE 
rMeHTOB OprouiKka. IIpu ocBemeHnnu oObeKTa cOOKy cBeTOM, TayaioujuM Noy 
€Hb OCTPbIM YIJIOM K IIJIOCKOCTH OObeKTA, NOMyyaeTCA BMCVATIICHHE, YTO OOKOBbIe 
CTH STOH CTPyKTypbl C€rMeHTOB OPIollKa ABJAIOTCA YEM-TO HaweralouluM Ha 
TO, HO OUEBHHO CBA38aHbI C HUM. BuHMO 3TO cbecTOHUATHIe GOKOBbIC BbICTYMbI 
IOLIKa, SABEPHYBIUHECA Ha CIMHHYIO CTOPOHY HM CBOMMH KpasMH OOpa30BaB- 
Ae 3HrsarocOpasHytio JIMHUIO, OFPaHWUMBAIOULy!O CPeMHIOIO YacTb OpriowiKa, 
ICOJIOMCHHY!O BCJIEACTBHE STOTO Ha OTMeuaTKe B Jpyroli mwocKOcTH — He- 
OJIbKO ruyOoxKe. Bo3MoxHO, OHM TIpefcTaBATH OCTaTKH JIMYHHOUHbIX *KaOp, 
XPaHUBIUHXCA Y HMaro, MOMOOHO 3aKHHYTHIM 3a CNMHY %aOpam y JIMYHHOK 
‘KOTOPbIX COBPCMCHHBIX MOZeHOK (Polymitarcis, Ephemera) uuu xe peycTas- 
IMM COOOKO MpOcTO XHTHHH3HPOBaHHble NTOpaHOTaJbHble BbICTYMbI, 3arHyTbIe 
| cnuuy. Tloqc6upie 6OKOBBIe BLICTYMbI C H8Pe3aHHbIMH (peCcTOHYAaTHIMU KpasaMu 
I€NHCb Y HEKOTOPbIX Megasecoptera 4 u3s00paxKenbl Tau_qaupuiem y dopMbl 
rydaloides Scudderi Brogniart — mpasya, y Hee OHH He 3aBepHYTHI Ha CNHHY. 

A. B. Maptpinos, onucpipax dopmy Pseudohymen angustipennis Marty- 
Vv, OTMe¥aeT OTCYTCTBHE Ha OPIOlKe KaKHX-HOO MaTepaJbHbIX MpHaTKOB. 
| ONHCbIBaeT H H300paxKaeT HA CBOCM PHCYHKE TIPOMOMbHbIe TpaxeaJIbHble 
BOuIbI OproliKa HW HX OTBETBJICHHA, Hye K CTHrMaM. O3HaKOM.IeHHe C OpH- 

aiom Tuna Ps. angustipennis Mart. noka3aui0 MHe, ¥TO OprowiKO sTOro OCTaTKa 
XPaHHOCb OYeHb NMOXO. To, 4YTO cooTBeTCTByeT Ha pucyHke MapTbiHoBa 
OOpaxeHHAM TpaX€aJIbHbIX CTBOJIOB, IpeCTaBseHO OYeHb HE OTUCTIHBO, 
bKO M€CTAaMH, HM, BHJMMO, CBA3aHO C OTJIOXKCHHAMH MHHEPAJIbHHIX BeLLECTB 
W occuIM3alHu OCTAaTKa. 

MecronaxowyeHve BTOporo ocTaTKa 3TOrO Bua: MpaBpla SOeper pexu Bap- 
o6uamenve Kpacnaa Tuuuxa. O6pasen 21/9a. Coop 1O.M. 3anecckoro, 


6 r. 


’ 
J 


Pseudohymenopsis minor n. gen. et nm. sp. 


Sror Buy (puc. 3) CxOeH C OMMCaHHbIM BIC BHIOM P. concinna, HO 
| Mpexkye pcero, MeHbIue MO pasmepam. IlpeyxcTraBneH [ByMs OcTaTKaMH. 
OMH 43 OCTATKOB MpescTaBseH OTMeYaTKOM HW KOHTpoTHewaTKOM Oprollka, 
}o6e CTOPOHbI KOTOPOTO PacMOJIO*KeHb!l OCTATKH KPbIIbeB. Or Oproulka coxfa- 
MOCb BOCEMb C€PMCHTOB. OcTaTKH KPbIJIbeB HeMOJIHbIe, OTCYTCTBYIOT OCHOBA- 
1 KPblIbeB U Ha OHOM HapylleH 3aqHH Kpal. OHO H3 KPbIJbeB HECKOJIbKO 
fpe Apyroro WM OTMMYAeTCA HEKOTOPbIMH CTAJAMM 2KUIKOBANHA, STO 3aHee 
SWl0, TOra Kak J[pyroe, Oomee yskoe — nepequee. [muna coxpaHHBMelica 
bra mepequero Kpbita 10 MM, mpeAnonaraemaa JMHa WeOrO KPblIa OKOTO 
IMM, wHpHna 3 mM. Ilpeyqnouiaraemad JiMHa WesorO 3aQHero Kpbla OKOJTO 
jim, WHpHHa 3ajHero KpbiJlia 3,5 MM. 

IT napuble XKYJIKH He CTOb BbITAHYTHIC BAOMb Kpbidla, KaK y P. concinna. 
joMe Toro, OPHeNTalMA HW MOMOKeHHE MOMCPCYHBIX WRKUIOK MCKAY R u AmB 
IXyIeUHO UACTH KpblJia HHOe H pasHuTCA BNepeqHeM MH 3alHeM KPbIIC. B 
pemuem Kpbiie Neppan (CUHTaA OT OCHOBaHNA Kpbiia) Tlonepeduaw MIKA 
Hi oOmacTH yilupaeTcCaA OHUM KOHIOM HeNOcpeACTBeHHO B R Kax-y P. con 
Ina u poja Pseudohymen, Ho B 3aqueM OHA yiupaeTcA B OCHOBAaHHC RS. 

| Mectouaxoxyenne: pexa Bapja, ceno Matseeso, cOop I’. T. Mayspa, 1937 +P. 
i Bropoit ocraToK, OTHOCHMbIli MHOIO K STOMY 2Ke BUY, MpeAcTaBneH OTNeaT- 
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HTornaynn Arkanemun Hayr CCCP 
1956. Tom 110, N 6 


PHCTOJOPHA 


M. A. KAJIYPHHA 


EPBHbIE 3JIEMEHTbI CJIH3HCTOK ObOJIOUKH MATKH HW WX 
H3MEHEHHA MPH BEPEMEHHOCTH Y )KUBOTHBIX 
C INMTEJIHOXOPHAJIBHONM NJIAWEHTAWMEX 


(ITpedcmasaeno axademuxom A. TI. Cnepancxum 10 V 1956 ) 


PaOoTamH NoceqHUX eT OKa3aHO BJIMAHHe HepBHOH cucTeMBI MaTepuH- 
KOrO OpraHH3Ma Ha OOMeH BellecTB B rlalenTe (7) H paspuTue amMOpnona (°). 
) CBETE STUX UCCIELOBAHHH OCOObIH HNTepec npHoOperaer usyyenue HHHep- 
AWM CIM3HCTOH OOOOUKH, 3a cueT KOTOPOH 
\OPMUpyeTcA MaTepHHCKaA aCTb MalleHTHI. 
B HeOepeMeHHOM MaTKe 4esOBeKa H XKH- 
THBIX OOHAPYXEHbI YYBCTBHTeIbHbIe HepB- 
ble MpHOopbl BO BCeX cylO#X cTeHKH (4, °), 
SIMTeIMH MaTKH KpONHKa OOHapyxKeHbI 
3MAKOTHBI€ BOJIOKHa, OKAaHYHBaIOMvecs 
TOJMCHHAMH HU B3YTHAMM, pacnosloxKeH- 
bBIMH Mex*Ky KleTKaMH. HepBupie 3s1eMeHTHI 
NHCaubl TAaKKe B CIM3HCTOH OGOMOUKe Gepe- 
‘HHbIX MaTOK (1), HO HE B TOM ee 4YacTH, KO- 
Opad BXOJUT B COCTaB IiaweHTH. Mexyy Tem 
avOoylee HHTepeCHbIM MpefcTaBssetca usy- 
HTb HMCHHO HHHEpBalio MaTepHHCKON yacTu 
gauent. Jit NOHHMaHHA HHHeEpBallHHu co- 
€PUICHHbIX TCMOXOPHaJIbHbIX TwaleHT cymye- 
ITBCHHOe S3HAYCHHE HMECT HCCIEMOBaHUe HEpB- 
BIX IpHOOpOB MAaTKH  KUHBOTHBIX Cc Gosee 
[PHMUTHBHOM WwiayeuTayMen. Takoe cpaBHn- 
e@IbHOe HcceyoBaHve HaM MpefctaBssaerca 
eCbMa eslecooOpa3sHbIM, Tak Kak TeMOXO- 
WasibHand Walenta B Mmporecce cBoero pa3sBu- 


Puc. 1. Hepsubie BooKna i OKOHYAa- 


HMA UPOXOMMT CTafHN, HANOMMHAIOUIHe BSAH- pyg B nomemuTennalbHOH coeqnun- 
(OOTHOIUCHHA, HMMerOUIHecH B IIDMMUTHBHBIX T@JIbBHOH TKAHH C/IM3HCTOH Oepemen- 
jiameuTax. HepBuble 3JIeMeHTbI B COC{MHH- HOM MaTKH CBHHbH (JIMHa 9MOpHona 


28,8 cM). C6pa6oTKa MeTHJeHOBON 


@€JIbHOH TKAHH, B KOTOPY!IO BPaCTaloT BOPCHH- cunbio Ox. 10, 06. 90X 


WM XOpHoOHa, HalifeHbl B JeCMOXOpHabHOH 
maueute (*). 

B uccmeqoBaHuu, pesyJbTaTbl KOTOPOTO U3JiaraloTCA HuKe, Obilia Upequpur 
‘ATa NOMbITKAa H3YUHTb HEPBHbIC SJICMCHTbI Y XKMBOTHDIX C SIIMTeMOXOPHab- 
BIMH MWaleHTaMH, B KOTOPbIX XOPHaJIbHbIe BOPCHHKH COMpHuKacalorcad C STIMTe- 
(MEM MATKH H He paspywarioT ero. XOpHoH pesopOupyeT cekpeT MaTOYHOFO 9nu- 
enua. Tloqo6upilt THN naweuTauvuu XapakTepeH [JIA JOWaM, CBMHbU MW HeKO- 
‘OpbIX J[PYrHX MJICKONMTAIOUIHX. 

Mobi HcceqOBaIH HHHEPBallHio CAH3HCTOH OOOIOUKM MaTKM CBYHbH. Ysyya- 
IMCb HEPBHBIC SJIEMCHTHI CIH3HCTOH HeGepeMeHHOM MATKH HM Ha Pa3JIMIHbIX CTar 
(Max OepeMeHHOCTH (HHA 9MOpHoHa OT 2,8 Jo 28,8 CM, UTO COOTBETCTBYyeT 
[pPHMepHO MepHoyy or 5 Ao 16 neyenb). OOpa6orKa MaTepHasa NpoMsBoyMach 
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MeTHCHOBOL CHHbIO H WO Merogy Tpoc—BuspuoscKoro B MOyupuKaunH Pact 
CKa30BOH. { 
CausHCTad OOOOUKA MaTKH CBHHBM Y2KE Ha Tyla3 NIpeACTaBAeCTCA HEPOBHOHH 


[Ip MUKpOCKONMpOBaHHH BHJHbI MHOTOUMCJICHHbIe BbIPOCThl HU yrslyONeHHab 


Kyla BUAUMBAOTCA BOPCHHKH XOPHOHAa. IIo) 
SIMTeIMeM paciOnaraeTcA COeMHHTeJIbHas 
TKaHb, H€CKOJIbKO YIIJIOTHCHHaA M10 CpaBHe} 
HUIO C Goslee PbIXIOMH B rTyOOKHX CJIOAX cau} 
3HCTOH, TC PasBeTBJIAIOTCA MAaTOUHBIC Ke 
nesbl. Civ3vcTad O6O0"Ka MaTKH HMeeT MODY 
Hylo cocyyuctyio ceTb. B rayOokux acTAy 
pacliojaraioTcd KPYIHbIe apTepHH UM BeHBI 


Noy SMHTeIHEM — 6oraTan CeTb KPOBE€HOCHBIZ 


. 
s 


P€MEHHOCTH pe3KO YBeJIMUMBAeTCH. 
Han6onee yauHbie KapTHHbl HePBHbl 


Obl MOVYeHbI IPH OKpacKe Me€THJICHOBOH 
CHHbIO. Be3MAKOTHBI€ HePBHbI€ BOJIOKHAaL 
IIpOHHKaA B CJIM8HCTYIO, OOpasyroT crete 
ae Hue. BeTouKH OT CIWIeTeHHA 3aKAHUMBAIOTC 
Puc. 2, Hepsabie okonyanua B YTOJMWMCHHAMM M MyroBkKaMH Ha uOpoOnac 
BeHe CyJIM3HCTOM GepemenHoi MaT- Tax. HeE3MAKOTHbIC BOJIOKHa IPOHHKAalOT Me 
KM CBHHbH  (qHHa — SMOPHOHA py Kenesamu. OcoOeHHO OOH/IbHa CeTb TOH 
2,8 cm). O6pa6oTKa MeTHeHOBOH 24 = 
: yaulluX BOJIOKOH B TOJSTIHTeIMaIbHOU Coe 
cunt, oK. 10, 06. 90 is 

JMHUTeIbHOH TKaHH (cM. pHc. 1). Kaerk: 
COCJIMHHTCIbHOM TKAHM OMJeTAaIOTCA TOHKHMH TOJI3YLIMMH 0 UX MOBepXHOCT 

HEPBHbIMH BOJIOKHaMH. 
Kpytluble COcyAbl CONPOBOXKAAaOTCA OOJILLIHM KOJIMYECTBOM HEPBHbIX BOJIG 


KN 
( 


H ap pekTOpHble BOJIOKHA MbILUCTHOH OOOIOUKH, MOSTOMY apTepHu MpeycTaBator: 
CA ONJIETEHHbIMM CIJIOWIHOM CeTbIO TOHKUX BOOKOH. Tipu oKpacke meTuneHOBO! 
CHHbIO BHJ[HbI MHOPOUHCJICHHbIC PEWeNTOPbI Ha CTeHKAaX apTepHh u BeH. B Benassi 
PeLenTOpHble alilapaTbl BbISBJIAIOTCA 
ocoOeHHO xopomlo. UyscTBuTesbHBie 
OKOHYAHHA B BEHAX HMeIOT CBOeOOpas- 
HbIM XapakTep. KOHMeBbIe CTPYKTYPbI 
pacnoularaioTcd OY€Hb TeCHO MH Hario- 
MHHaIOT TpoO3qu, MIOWAaKH, MyroB- 
YaTbIe YTOMMCHHA HM T. A. Bemeqcer- Puc. 3. Hepsuble OKOHYaHHA Nom smNTeTHeE 
BUe H300MIUA KOHILEBbIX CTPYKTyp  CJIH3HCTOH OepeMeHHOH MaTKH CBHHDU. O6pabor 
CTeHKa BeHBI KaxkeTCad axkypHOoil (cM. Ka MeTHJIeHOBOH cuHbIO. Ox. 10, 06. 90X 
puc. 2). 

HepBuble 9JIeMeHTbI OOHApPyXeHbl TakxKe B STMTeIMH. BpiiBuTb HepBHBI 
OKOHYAHHA B SNUTEMHM MpefCTaBsANOCh HaMOosee BaxKHbIM, TAK KaK B laHHO 
Cilyuae HMCHHO C SIIMTeIM€M KOHTAKTHPyiOT BOPCHHKH xOpvoHa. Perenropp. 
PacHOOMKeHHbIe B SMVTeEIMH, BOCMPMHHMAalOT PasjpaxKeHua, UCXOMAILHE O 
Hoja. HemocpecTBenHo NOj SMMTeHeM BHAHbI MHOFOUHCJICHHbIe HepBHBI 
BOJOKHA, 3aKaHUHBAaoOllHecA HeOOJbUIMMH TyroByaTHIMu yTommenuamu. H 
puc. 3 NoKkasaH KyOMYeCKHH SIMTeNMH, BbICTHJaloNii CH3HCTyIO MaTKH 
Co cTOpoHbl OasabHO MeMOpaHbI BUAHa YaCTb HepBHOrO OKOHYaHHA, peli 
CTaBNAIOWerO COOOH TOHKYIO HHTb C HECKOJIbKUMH YTOAWICHMAMU. OnuTenuasb 
Hble KJI€TKH PaclOJIOKeHbl Ha ITHX TOHKHX HePBHbIX BOJOKHAX. Tako amma 
paT BbIABJeH B OepeMeHHO MaTKe (AIHHa 2MOpvona 11,3 cm, mpo_omKuTeNE- 
HOCTb OepemenHocTu 10 Heyetb). TIpH oKpacke metumeHoBoli CHHbIO 6BIAO 
OOHaPYXKeHO, YTO HePBHbIe BONOKOHNAa MpOHNKalOT MexKAy SMNTeNMaNbHBIMN 
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JI€TKAMH MW 3aKAHYHBAIOTCH 


J B BHAe Pposqu WIM paculMpennon *nvacruHKu 
cM. puc. 4). Hepsubie okonyana B Buse TaKux oKe rpo3fe MW MOWaOK BCTpe- 


atoTCA HW B SNMTeMM Kees. Onucanupe OKOHUAHHA B SMHTeIMH HAM ObIIH 
BIABJICHbI TOJbKO IPH OKpacke MeTHJeHOBOLI CHHbIO; HMIIperHalus cepeOpom 


MM3HCTOH, TaK HW B STMTeNHH. 

Vispectuo, uro v3mMeHenna HeEPBHBIX 
PHOOPOB MaTKU YeNOBeKa H HEKOTOPBIX 
J€KONHTAIOWIMX pH OepeMeHHOCTH BBI- 
*KalOTcCA B YBeJIMYeHHH KOJHYeECTBa H 
JUIMHbI HEPBHBIX BOJIOKOH (‘), MoBbIUe- 
WMH UYBCTBHTebHOCTH K CepeOpy H B Ho- 
JI@HHH Bapukosnocten (*). C apyrolt cro- 
OHbI, yKa3biBaioT (°), uTO MpH oKpacke 
CTHJI€HOBOM CHHbIO HE BbIABJAeTCA KAKUX- 
60 H3MeHeHHH HepBHBbIX 9eMeHTOB MaT- 
H pH OepemenHoctTu. 

IIpu oOpa6orke Matepuasia a30THOKHC- 
IM CepeOpoM MbI TakxKe HEH3MeCHHO BbIAB- 
JIM H3Me€HeCHHA HEPBHBIX IpHOOpoB MaTKU 
H OepeMeHHocTH. Oxy  BbipanKariorTcs 
exkKye BCerO B MOBbIINeHHOM apreHTodu- 
HM, H€YKJIOHHO HapacTarolleH c yBemnye- 
vem Oepemennoctn. Mp na6moqaiu TakxKe 
PpasoBaHve BapHKOSHOCTelt MO xoly MA- 
OTHBIX He€PBHbIX BOJIOKOH; pactipeyemenue 
H9JIMHa CTaHOBHTCA HepaBHOoMepuHbiM. Ha 
O3QHUX CpOKax OepeMeHHOCTH KOJINYeCTBO 
APHKO3HbIX BOJIOKOH OCOOeHHO BeJINKO. 
\OpalllaeT Ha ceOH BHUMAHWe 3HaUHTeJIb- 
0€ yBeJIMYeHHe KOJIMYeECTBA HePBHbIX BO- 
OKOH B CJIM3HCTOH, YTO CBA3aHO C pa3pa- 
aHHeM KallvJIApHOM ceTH pu OepemeH- 
at. 12) 4, OKOHYaHHA HEPBHbIX BOJIOKOH B 

Ham ae Oe ce So eh ae te one aan MaT- 
AJIbHOK OKPaCKe MeTHJICHOBOM CHHbIO BEIA- xy cpunpn. Ob6pa6oTKa MeTHneHOBOL 
MTb CKOJIbKO-HHOyJb CYIeCTBeHHbIX OT- cuubio. Ox. 10, 06. 90X 
Hun HepBHBIX MpHOopoB pu GOepemeH- 


OCcTH. SOTO KacaeTCH, OHakO, TOJbKO 

ePBHBIX SJIEMeHTOB CoequHUTeMbHOH TKaHM. B snnuTeHM KOHWeBbIe CTpyKTy- 
bl M€HSIOTCA: TPO3AH HM MWOWLa_KH CTaHOBATCH rpyOee MH 3HayTebHO yK- 
YUHAOTCH. OTO CBAZaHO, 10 HaleMy MHEHHIO, C OCOOOH PosbIO SnUTeMMA 
‘ATKH TIpH OepeCMeCHHOCTH VY X%KMBOTHHIX C JMMTeMMOXOPHaIbHOH MwawenTalnent 


Hopocu6upcKkuit rocyqapcrBeHublit _Hoctynuso 
MeJHILMHCKHH HHCTHTYT 5) ME ICIS 


WMTMUPOBAHHAA JIATEPATYPA 


1T. 0. Bakkaua, B ku. PedsexropuHble peak BO B3AHMOOTHOMeH HAX MaTepHHCKoro 
pranvgma 4 mona, JI., 1954, crp. 13. 2 M. A. Kaayruua, Axymepcrso u ranekoso- 
aa, Ne 6, 6 (1955). * H. B. Ononpuen ko, AxyiwepcrBo M THHeKOJIOrHs, Ne 1, 18 
955). *M. PasymMospckul, Oneppax cm3ucroli o60104KH OepeMeHHOH MaTKH y MJle- 
onutaruux, Jtucceprauua, CII6, 1881. °°. T. Caeraos, T. ® KopcaxkosBa, 
KH. PeseKTOpHble peaKUHH BO B3AHMOOTHOWIeCHHAX MaTepHHCKOTO OpranHsma W Moga, JL, 


954, crp. 161. ® J. A. Cuuuunn, CoOopn. pa6or no akyuiepcrBy 4 THHEKOJOPMH, TO- 
3 ALL. Lee B.C. Tpysgesy, Wlerporpanx, 1917—1923, crp. 69. ‘M. A. Cy66oTHH, 
e3, MOK. UTOr. Hayy. Kondep. 3a 1954 r., Hopocu6upcK, 1955, crp. 53. 
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Jloxknxanp Akapwemuu nayr CCCP 
1956. Tom 110, Ne 6 


H. Jl. KAMEHCKAS 


JHAOTEJIMVH QIMBPHOHAJIDHOM AOPTbI YEJIOBEKA 


(ITpedcmaeaeno axademuxom FE. H. Taeacecxum 14 V 1956) 


TucromorHuecKOMy H3y¥eHHIO aOpTbl IJIOJOB YeNOBeKa MOCBALLEHO MHOT| 
paoot (2-8). Ogquako 06 SHJOTeNHM MMeIOTCH O4eHb KpaTKHe cBeyeHua (*, *) 
SrTo OOPACHAeTCA TEM, YTO CTEHKA COCYfla HCCeMOBaaCb JIMUIb Ha Npenapatax 
cpesax, KOTOpbl€ [alOT OYCHb HEMOMHOE MpeACTABJeHHe O CTPOCHHM SHTOTeIMSH 
Visyyenue mocieqHero Ha MJIOCKOCTHBIX lipemapaTax-lieHkaxX M UX CONOCTaHl 
JIGHHE CO Cpe3aMH JlasIO BOSMOXHOCTS NONYYNTh OONbUe WaHHbIX O MOpdosorH 
3TOH TKaHH. Jina paOoTbI ObINM NCMOMb30BaHbI 45 3apOfpIUeH YeOBeKa B Bo, 
pacte oT | yo 7 mecaues. Y n0f0B JO 3 MecALeB SHAOTENMM HCCMEAOBaH Ha IPG 
JIOJbHbIX MV MOMepeyHbIX cpe3ax, C\euaHHbIX yepes Bce TeO 3apOmbua. i 
MOWOB Gonee NO3HHX CPOKOB— He TOJIbKO Ha cpesax, HO H Ha MJIOCKOCTHB fi 
MpenapaTax. OHAOTeMMM Obl H3yGeH Ha BCeEM IpOTs2KeHHH aopTHl. Cocysb de 
KCHpOBaIHcb B 0,25% pacTBOpe a30THOKHCsIOrO cepeOpa Cc JONOJHHTeEDHOD 
o6pa6oTKoH opmMasIMHOM, WeHKep-opMosie, cmecH KapnHya, HacpilieHHoy 
pactBope cysiempl, 15% cbopmaauue u »xHAKOCTH Pero. []neHKH H CpesbI OKpalLl 
BaJIHCb 2KeJICESHbIM TEMATOKCHJIMHOM B pasJIMYHbIX MOAMDUKAaUHAX, asyp I1-303) 
HOM, M€THJIOBbIM 3CJICHbIM-IMPOHHHOM, TpHallHOM HW ApyrumMu cmocoOaMu. 

V3 comocTaBJieHHA MpOOJIbHbIX HW MOMePeuHbIX Cpe30B aOPTH! MJIOMOB B BO3p4 
cte oT | fo 3 MecaleB, CeNaHHbIX Uepe3 PasHble ee OTICJIbI, MOXHO YCTAHOBHTH 
YTO OOMbIWaAA YaCTb KJeTOK SHAOTeIUA UMeeT yIMHEHHYy1O (bopMy, opHeHTHpC 
BaHa BJOJIb COCYa, a HX Apa HE3HAYHTeMbHO OTMHYAIOTCA NO pasmMepam. B Ayr 
aOpTb! Apa KJeTOK SHAOTeENIMA Kpylinee, OobUIe BAapbupyroT MO Be HUHHE 
paciipeyeseHbl MO OKPyXHOCTH Ccocyjla HepaBHOMepHO. 

Y s3apoypmueH oT 4 qo 7 MecaMeB 3aMeTHBIX BOSPaCTHbIX pasIMGHH He OOHE 
PyXKeHO. OHOTeMMabHAaAA BLICTHIKAa AOPTh! OTMMYAeTCA MHOTOOOpasHeM cTpoe 
HHA, KOTOPOe BbIPaxKeHO HEOMMHAKOBO B PasJIHUHbIX YacTAx cocyfa. B Bocxoys 
IeH aopTe, B lyre MW B MeCTe Nepexojla B HHCXOMAMLy!O TpyAHy!o aopTy NOHMO 
(PH3M NPOABIAeTCA B OONbWeH CTeNeHH, YeEM B APyrux mecTax. 3yecb BCTPE 
YalOTCH Y]VJIMHCHHbIC HW MOJHPOHAaJIbHbIe 9SJIEMeHTbI pasHOOOpasHon copmpl. 
IJIOCKOCTHbI€ Pa3MePbI BAPbUPyOT BO Hu Oovee pas. CMeHa KJeTOK pasJIM4HbI 
MO (opMe H pasmMepaM, NpOHCXOAUT TO NocTeneHHO, TO pesko (puc. | a). Bango 
TeIHH HMCXOMAIeEH rpyqHOH Hu B OpiomHol aopTe mpeobmayawr yAHHeHHEI 
QJIEMEHTLI, OPHCHTHPOBaHHble BAOb COCya H MeHbINe OTMMUAIOTCA pyr O 
Apyra MOCKOCTHBIMH pasmMepamu. MecTaMu OHH HMeIOT OYeHb pasHooOpasHyk 
M HenpaBusbHy!o copy (puc. 2), OOpasyroT BBICTYMBI, Bylatoulweca B CocejHH 
KJI€ETKH, CYKCHHA, PacluMpeHHA B MeCTe pacnoOKeHHA aAyep, HIM y OMHOr 
M3 KOHIOB keTKH. JLmMHa HeKOTOpbIX 43 HHX JOocTuraeT 140 p, pH wHpHH 
8—15 », Torga Kak HanGonee KOPOTKHe 3/IeEMeHTH! TAaKOH 2%Ke LWMPHHbI Mer 
quimHy 25—40 ». Omnako cpeyu HuX BCTpeyaloTcH eMHMUHBIe Gonee WIHPOKE 
KJI€ETKH, HallpHMep, C WHpPHHOL 35 pw. upH june 120 uv (puc. | 6). B nocnequn 
M afipa uHOra Kpynuee OOpmHEx. B rpyqHow vu OprowHoli aopTe cpequ yur 
H€HHbIX KJIETOK BCTPevaloTCA, NO OMHOUKE HIM PpylwaMu, MOsMroHaJIbHbIe HW 
OKpyrapie smementnt. [locneqnue OprpaioT OV€Hb MeIKUMH (Mametpom 12—17 w 
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Puc. 1. SuzoTerHu aopTbl n100B: @ — Ayra aoprb! (3apompit 4,5 mec.), KIeTKH pasHoo6pas3- 

HOH POpMbI H BeHYHHbI; 6 — rpyAHaa aopta (3apospill 6 Mec.), 6ombWIad KeTKAa C KPYIIHbIM 

ampom. II]mocKocrTuble Mpenapatbl. Cepe6po, dopMasuu, PeMaToKcusHH 0 AcBouHy. MuKkpodortc- 
rpammpl. O6. 40, ox. 10 


Puc. 2. Qunotenuii rpyaHo aopTl nmioza 6,5 Mecayes, 

YWIMHeHHbIe KIeTKH pasHoodpasHoli PopMb! H Oesbanep- 

yble 9eMeuTbl. I]nocKocruolt mpenapat. Cepedpo, op- 

MawuH, TeMaToKcnsuH No SlcBonny. Mukpodororpamma. 
O6. 100, ox. 7X 


TAH, vr. 110, Ne 6, Kamencxaa 


B mecrax oTxoxK HHA apTepHasbHbIX BeTBeli OT aOpTHI TLOJIMMOp(pH3M 3HjO- 
CJIMAaJIbHbIX 3JICMCHTOB YBEIMUMBaeTCA. KapHasibHO OT Me€CTa BETBJICHHA 4acTO 
ACTONAraoTCH  YVIMHCHHBIE KJIETKH. QJIeEMeHTbI TaKOl Ke (OPMBI MpOJoI- 
KaIOTCA H B OTBETBJIAIOULMHCA COCY, OObIMHO CTaHOBACb B HEM HECKOJIbKO KO- 
oue. KayfaibHO H 10 6OKaM OT yCTbA NpeoGNaaloT NOMHTOHAIbHbIC KJeTKH, 
(Hora pasM4aHOrO pasmepa. Jlasbule 10 TOKY KPOBH KJIeTKH CHOBa CTaHO- 
ATCA Y]\JIMHCHHbIMH. 

Tlogqapisttomee 60uIbUIHHCTBO KeTOK HMeeT 10 OJHOMY AAPy, ABYAepHble— 
PABHHTeIbHO PeAKU. QeMEHTHI C OOJIbINHM KOJIMYeCTBOM Aep, KaK MpaBuso, 
TCYTCTBYIOT, 34 HCKJIOYCHHEM JLyr HW MeCT OTXOXK- 
leHHA BeTBEH, re KJETKH C ABYMA-Tpemsa Apamu 
3CTPeUaJIHCh B OOee SHAYHTeEMbHOM uNCHe. Aypa 
DOBIYHO JIMLIb HE3SHAUTHTEIbHO Bapbupylor 0 Be- 
IMUHHE, HO ALe€PHO-TlasMeHHbIe OTHOMEHHA KOeO- 
HOTCA B OBOJIbHO IWHpOKHX Mpejenax. B mMenKux 
<MeTKAX WHTOMIA3Ma OOPasyeT MHUIb y3KHH OOO0K 
30Kpyr sAjlpa, Tora KaK B KPYyIHbIX — OHa 3a- 
iWMaeT HeOOJbILyIO YacTb KsIeTOUHOrO Tena. [o- 
1omwKeHHe Aylep, OCOOCHHO B KPYMHBIX KJIeETKaX, 
1eOJMHaKkOBOoe, HHOra MocepeOpéHHan JIMHHA Ne- 
pecekaer sagpo. IIpeoc6naqawr aqpa yyIHHeHHOL 
POPMBl, OKPyrble H HeMpaBHJIbHbIe BCTpewaroTcs 
exe. B aqpax OOHapy2KHBaIOTCA Ha CBeTJIOM (poHe 
Doyee TeMHbIC MeKHe ribOKH xpoMaTHHa uv 2—4 
Wpblluika pasHoro pasmepa. Ha npenapatax, oKpa- 
HCHHBIX MCTHJIOBLIM 3€JICHbIM-IIMPOHHHOM, OHH po- 
SOBLIC, TOra Kak OOMLMM ChOH apa — One,HO-3e- 
ieHpi. [Ipu oKkpalinuBaHuu TpHawvAOM A pbILKY 
spacupie. MHTeHCHBHOCTb OKpaCKH Aep Jaxe B O]- 
OM HM TOM Ke MOe 3peHHA OblIBaeT HEOMMHAKOBOH. 

[JuTonma3Ma SHOTeMabHbIX KJIeTOK OOHapy- 
KMBaeT H€paBHOMepHY!0 OKpalluBaemocTh (puc. 1). 
JOLINHO OHA TEMHEE B OKOJOANepHOH YacTH, K e- 
mMbepuH KMeETOUHOTO Tesla CTAHOBUTCA CBeTJIee WI 
(0 caMoH rpaHHIbl COXpaHaeT HHTCHCHBHYIO OK- 
yacky. Ha a3yp-903HHOBbIX MpellapaTax WHToMa3- 


6G 


Puc. 3. Pagubpie craqHH MHTO- 
30B B 93HAOTeIMH TpyAHOH H 
OpiolwiHo aOpTh! MIOLOB 5—6,5 


fa CHHAA, YTO yKa3biBaeT Ha ee Oa30cpuuHto, a pH 
1KPacKe CMECbIO MeTHJIOBOrO 3eeHOrO C MMpPOHH- 
10M — MHTeHCHBHO po30Bax. Lluronmmasma Ha 
PUKCHPOBaHHbIX MpellapaTax TO NouTM romorenHaa, 
-o aueucTad “mM MemKoOsepHuctan. Mnorga B Hel 
3[HbI BAKYOMM C OTYCTJMBbIMH KOHTypaMy. B ue- 


MecauesB. []mocKocTHble Tpenla- 

path; @—cysema, reMatTo- 

KemHH oO Telfzenratny; 6 — 

Kapuya, a3yp II 903HH, 6— 

@opMasIMH, TeMaTOKCHJIHH IO 

Tefimenratiny. Pucyuxn. O6. 
100, ox. 10x 


MHOrHX .CLyUaAX BCTPeCTHIHCb B He3HAYHTebHOM 
KOJIMYCCTBE BKJIOUGHHA B BU 3epeH H riblOOK pas- : 

Moi BeMUMHbI HM POpME. YK eesHbIM PeMaTOKCHJIMHOM Tejenraia OHV OKpaluH- 
banuch OUeHb TEMHO, TpHalluqom — B kpacuHbili upeT. Kerounbie PpaHullbl SHMO- 
remua serue Bcero BbIABIAIOTCH Tocme O6pa6oTKH a38O0THOKHCJIbIM cepedpom. 
uu uMewr Buy, cma60 BOJHUCTHIX, MeCTaMH TlOUTH IIPAMBIX JIMHMH, He Bcerfa 
JABHOMEPHOM TOJMHbI. OfHakO BCTpeyaloTca rpynnbl KJIeTOK HC 3yOuaTbIMH, 
SONHUCTEIMH WIM CHIbHO H3BUIMCTbIMM rpaHutamu. [paul BbIABJIAIOTCA C 
MeHbIIMM MOCTOAHCTBOM, HO BO MHOFUX CJIy4aix OUCH OTYCTAMBO, MOCME CyJIe- 
MOBO WIM (OpMaNHHOBOH (UKCallMM MW OKpaCKH 2KeJICSHbIM reMaTOKCHJIHHOM 
(efiqenralina win Tpvawugom. B sTHx cmyyadxX OHH TOHKHE H Ooslee NpAMOWIH- 
lelinpie §=(puc. 3 6). c r 
BHespaAfepuble ZHAOTEIMANbUbIC IEMCHTHI PasHOW BeNMYHHBI, OKal 
KeMHBIMH JIMHUAMH CepeOpa, BCTpetvaroTcA YacTO; HHOra OHH MMCIOT ONCHb HE- 
Honbuie pasmeppi (puc. 2). Ha puc. 2 BUAHO TaKxKe, ITO JOBOJbHO Kp YOHbIH 
iporonaasmenneiii G6e3PaAepHbI ZIEMeHT CBA8aH C AMpocopepxKalllen YaCTHIO 
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AMJIGHHBbIC 


KJI€TKH y3Kol mepempluKkoi. [lupHua TakHx NepeMplyek ObIBaeT B pasHbIX CJly- 
YaAiX HeOMMHAKOBOM. STO, MOBHAMMOMY, yKa3bIBaeT Ha TO, YTO Oe3baepHbie 
QJIEMeHTEI OOpasylOTCA IyTeM OTUIHypoBaHHA OT KseTOUHOrO Tesla. HeKoTopple 
6oee KpynHble GesbsiepHble 9eMCHTbI, OKPAlIHBaloTCA HepaBHOMepHO T10,00- 
HO UHTOTMIa3Me SHAOTEIMAIbUbIX KJIETOK, BO3MOKHO OHM OOpasyloTCA NyTeM 
BHYTPHKJICTOUHOTO pacTBOpeHHA Apa. 

B SHJOTeMH aOpTb! BCeEX H3YYeHHbIX IJIOJOB MOCTOAHHO BCTPeYaJIHCb pas~ 
HbIe CTaMH MUTO3OB (puc. 3, 4). K KOHILy Npodasbl H B MeTaase KJETOUHOE TeJIO 
OObINHO YKOpauHBaeTcs HM CTaHOBHTCA wpe (pc. 3 a, 6). B Konme Tenopassi} 
OHO BHOBb lipuoOperaeT Gosee yqNHeHHYy10 (popmy (puc. 3 6). BeswuunHa qouep- 
HUX KI€TOK HW UX Aep 3HaAYHTeIbHO MeHbINe, YEM Y OKPyKalouluxX HNTePKHHEe- 


Puc. 4. OunloTemuli rpyqHoK aopTbl mogqa 4,5 Mecaues. 
IlnockocrHok mpemapar. CepeOpo, dopmMamuH, remMaToKcHJIHH 
tio AcBouny. Pucynox. O6. 100, ox. 10 x 


THYCCKHX 3JIEMEHTOB. Ba3zocbuabHad WATOMMA8Ma JeJIAWLUXCH KJIETOK OKpaliiH-} 
Bae€TCH PaBHOMePHO HM HHTeCHCMBHee, YeM HeLennmMxcad. IIpu oKpacKe meTusO-} 
BbIM 3CJICHbIM-IIMPOHHHOM SPKO 3e€JICHbIC XPOMO3OMBbI OTYCTJIMBO BbIeAIOTCH 
Ha pO3OBOM (poue HTOMMIa3sMbl. Ha cTaquH MeTadaspl (mocue CyeMOBOM uKca-) 
UHH HW OKPaCKH 2KeJeC3HbIM FEMaTOKCHJIMHOM 0 TelijenravHy) Oombulel YacThKG 
3AMETHO KOPOTKOe BepeTeHO C JOBOJIbHO KPYIHbIMM LeHTPHOAMU. B uHTepKH-} 
He3e LWCHTPHOJIH YylaeTCA BbIABHTb OTHOCHTeIbHO peqKO. OObINHO OHH pacnoma- 
raloTCA OYeHb OM3KO K Afpy cOoKy WIM Hay HMM. IIpu Haynexanjei creneHH 
uddepeHUMpOBKH NpellapaTOB, OKPalleCHHbIX KeJIe3HbIM TeMaTOKCHJIHHOM Teit- 
qeHraha WIM TpHaluOM. BOKpyr WeHTpHoseh 3ameTHa cBeTIaa cepa. Muorga 
Be TECHO paCNOMORKeHHbIe ICHTPHOMH MMEIOT BUY OMHOTO 3epHbIllKa YAVIMHeH- 
HOW (bOpMbl. 

B SHOTeEINH SMOPHOHAMbHOH aOPTb! MOCTOAHHO BCTpeualoTCA AMHTOTHUeCKHE 
Ne€peWIHYPOBKH Sep Ha paBHbIe WIM HepaBHble GacTH (pc. 4), a Tak»xKe Hx cpar- 
MeHTalMA Ha HECKOIbKO YacTel (puc. 36). B sTHX CHyYAAX Apa NpHobperaro 
Ou€Hb pasHoOoodpasHy1o dopmy. Muorga B TakKHxX MecTaxX OOHapyKUBAaIOTCA He- 
OObIYHO MEIKE SHOTeIHAIbHbIe QJIEMCHTbI, PaCHOJIO%KeHHbIE NONapHo we 
rpylmamu WM MMerollve 10 OfHOMy apy (puc. 4). Umnpernupopanupie cepe6po 
JIMHHH M@K]y TaKHMM KJIETKAMH YaCTO pasjeAIOT HX He TomHocTHrO. IIpH 
OKpaCKe METHJIOBbIM 3€JICHBIM-IMPpOHHHOM HM a3yp II-903HHOM mepeuIMypoBbl 
BalOlulHeCA Apa HM WHTOMMAa3Ma STHX SJCMCHTOB OObIUHO OTIHYAaeTCA Boe 
MHTCHCHBHOM OKPalIMBaeMOCTbIO, XOTA HM HE CTOJIb Pe3kKO BbIPaKeHHOH, Ka 
BO BpeMA MHTO3a. Tak KaK B SHOTEMM SMOPHOHAIbHOM aOpThl, Kak MpaByo, 
He BCTpevaeTCH MHOPOAJEPHbIX JJIEMEHTOB, a JIBYSACPHbIe OUCH PeKH, MOKA 
MP€AMONOKATH, TO MOCMe AMHTOSA ANep MpOUCXOANT MasmoTOMUsS. MuToTH- 
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IeCKOE EJICHHE KJIeETOK WH AMHTOSbI Ajlep HepeKO BCTPeyaloTCs B OJHOM H TOM 
Ke yuacTKe SHMoTeNMA (puc. 4), HHOra JaxKe B CoceqHUX KeTKaXx (puc.3 8). 
Jame BCero TaKHe KaPTHHbI OOHAPYy2KUBAIOTCA OKOJO MECT OTXORKCHHA BeTBEIt. 

IIpu cpaBHeHHH SHOTeIMA aOpTbI SMOPHOHOB YeNOBeKa C 3HAOTeNHeM TOrO 
Ke cocyya y jeTeli M B3pocubix (*, 8) OOHapyxXHBalOTCH KaK YePTbI CXOACTBA, 
‘aK H pasiMuna. Y MOAB M jleTel B IHOTeMMAIbHOM BbICTHIKe Mpeobs1aaioT 
VAJIMHCHHBIC 3JIEMEHTbI, OPHCHTHPOBAHHb!e BAO Cocyya. OHako (:bopMa HU pa3- 
f€pbl KJICTOK Y JeTeli BapbupyioT Oobiule, YeM y MOOR. Benuuuna ayep y Tex 
[1 J[PyYrHX OTMMYAeTCA HeSHAUHTeMbHO. HBoObUIMHCTBO KJIeTOK OMHOAJepHble, 
[ByAepHble BCTpeyaioTca pexe. MuorosyepHble 3SeMeHTbI y MIOJ0B Kak 
IPaBHJIO OTCYTCTBYIOT, a y eTeH OOHapyxuBaloTCA H3peyKa. B MecTax OTXO*K]e- 
IM MEKpeOEPHBIX apTepHli SHAOTeEMMM OTMMYaeTCA TOMMMOpH3MOM. Y MNOLOB 
ICTbA COCYAOB C KPpaHHaJIbHOH CTOPOHbI YaCTO OrpaHHYeHb! YAVIMHeHHbIMH 93VIe- 
f€HTAMH, C KayflaJIbHOH — MOMMrOHaNbHbIMH. Y jeTeli xe HMe1oTCA OOpaTHBIe 
THOWeHHA. [lopuyquMoMy STO OObDACHAeTCA TaK %Ke KaAK HB Wyre HeOMMHAaKO- 
sbIMH MECTHBIMH YCJIOBHAMH KPOBOTOKA. 

Y B3pOCcJIbIX SJIEMCHTHI SHOTeHA SHAYHTEJIbHO OMHMOpdHee, YEM Y TIOJOB 
I yeTelt. OueHb OOMbIIHM pasHOOOpasHeM OTMMYAIOTCH pa3sMepb! HU CopMa Kuie- 
oK. Hapsyy c OfHOAeCPpHbIMM KJIETKaMH MOCTOAHHO BCTpeyaioTCH JBYyX-, TPex- 
wepHpie. Bomee KpyIHble OMHOARCPHbIC H MHOFOAepHbIe KMCTKH HW ruraHTCKHe 
THOFOAJePHbIe SJICEMCHTbI (CHMMIaCcTbI) OOHAPyXUBAIOTCA MNOYTH B KaxkKOH 
1opte. Mx KommuecTBO c BO3pacTOM yBemMUMBaeTcA. Bo Bcex BospacTax, HauH- 
Ha OT NOOB, BSHOTeMHH AOPTh! UMeeTCA TO HIM HHO KOMHUECTBO Oesbaep- 
‘bIX MIPOTOMMa3MCHHBIX 3JIEMCHTOB HM KapTHHbl HX OTWIHYPOBaHHA OT KJICTOUHbIX 
el, a TAKE AMHTOTHYECKH JeMauMecn uv PparMentTupyroumeca agpa. Murospi 
€, MOCTOAHHO OGHaPpyXKHBaeMble B IHOTEIMH MOMOB, B JCTCKOM BO3pacTe HU y 
3POCJIbIX He BCTpewaJIHCcb. 

TakuM O6pa3oM, pa3HOOOpa3sHe TKAHEBbIX JJICEMCHTOB SHOTeIMaJbHOU BBI- 
WJIKHM AaOpTbI YeIOBeKa C BO3pacTOM yBesMUMBaeTCH. Y NOOB UM jeTeH OHO 
‘apacTaeT MOCTeMeHHO; y B3POCJIbIX YBCIMYHBaeCTCH OYEHb pe3KO, OCOGeHHO 
cTapocTH H Ip HeKOTOpbIX MaTOJOrMyecKMX Mpomeccax. 


BoenHo-MeMHUHHCKaA akasleMua Tlocrynuuio 
um. C. M. Kupozsa 5 V 1956 


UMTHPOBAHHAA JIMTEPATYPA 


So Thoma, Virch: Arch., 39 (1883). * B.-Morptrgo, <Sitzber. d. math. - 
turwiss. Ges., Abt. 3,90(1885). * A. Aschoff, Morph. Arb., 2, 1839. 4 Hi. B. JLo- 
popompceKkunk, ucceprauna, CIlo., 1902. BE Mie Gace OMB, Arch. f. mikr. Anat., 
4 (1914). A. Benninghoff, Handb. d. mikr. Anat.,6,1930. * H. JI. Kamen- 
lx aa, JAH, 83, N25 (1952). 8 H. JI. Kamencxkaa, JAH, 98, N3 (1953). 
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Jloknagn Akayemuun nwayk CCCP 
1956. Tom 110, Ni 6 


THCTOAOl HA 


A. A. MHWJIOXHH 
O HOBOM HEPBHOM CIWIETEHHH MHLIEBAPHTEJIBHOrO TPAKTA 
(I1pedcmaeaexo axademuxom K. M. Boixoeoim 10 V 1956) 


B nuuepaputTesbHOM TpakTe peuHoro oKyuHa (Perca fluviatilis L.), umenua 
B MbIIIICUHOH OOOOUKe ero KeyhKa HW MepefHero OTea KHWIeUHHKAa, MbI 06; 


ne coe 
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Puc. 1, Oxyub. [[nsopuuecknit ornen 2xerynKa. UyscTautesbuoe, 
HIM aepeHTHOe, Me2KMbIIWe4HOe HeEPBHOe ClimeTeHHe. MetulenoRan | 
cHHb, Mukp. Cnencep; 06. umm. 90, ox. 5X 


HaPy2KHJIH HOBOC HEpBHOe CIIeTeHHe — YYBCTBHTebHOe, UNH adpepenTHod 
cneTeHHe (cM. puc. | wu 2). Ono pacnonowKeHO B MeEXKMBIUeUHOL COeMHUTeAE 
HOW TKaHH, KHapY2KU OT ayspOaXOBCKOrO M@XKMBIIMeUHOFO HEPBHOTO cnaAeTeHH 
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mOTO YYBCTBUTeEJbHOE CIVIeETeHHe oOpa30BaHo HePBHbIMH BOJIOKHaMH, KOTODPBbiIe 


MPHXOAAT WAU 3 MYUKOB ay2p0axoBcKoro CIWI€TEHHA, HIM HEMOCpeCTBEHHO 


U3 HEPBHbIX CTBOJINKOB, IIDOHHKAaroOulHx B CT€HKY MHIUEBAPHTeIbHOrO TPpakKkTa 


Mo ero OpppKelike. HepBuple BonOKHa, TIpHHNMaronlne yuacTHve B OOpas0BaHHH 
OMHCbIBACMOrO CIIJIETEHHA, B OCHOBHOM ABJIAIOTCA acdpdepentubimu. Mbt mooKem 
9TO YTBepXKAaTb NOTOMY, YTO HAM MOUTH BCerfa yaBaNOch MpoceqUTh Ha TO- 


Se 
on <1 


Puc, 2. Oxyub. UyscTBuTesIbHOe MexKMbIIWeYHOe HEPBHOe CIeTeHHe B O6- 
HacTH WHNopHueckoro ciuHKTepa. Meruienopaxw cuHb. Mukp. Crexcep; 
06. umm. 90, ox. 5 


TaJIbHbIX MpelapaTax, KaK BOJIOKHA 9TOFO CIJIETeEHHA PaHO HI TO3{HO 3aKaH- 
YHBaJIHCb PellenTOpHbIMH TpHOopamu. 

HepBuble BOJIOKHa B YYBCTBHTCIbHOM CIVJIeTeHHH COOpaHbl B MYYKH paswHy- 
HOM TOJIULMHbI, KOTOPbIe, NepenmyieTaich MexKy COOOl, COpasyrwoT CeTb C HeEPpaBHO- 
MePHBIMH M0 BeJIHMYMHE H HEMpaBHJIbHbIMH 10 Popme syeHKaMu. OT Ny4KOB 9TOH 
C€TH MOCTOAHHO OTXOJAT OTCJIbHbIC ad*iPepeHTHbIe BOJIOKHA, KOTOPbIe, BETBSCE, 
OOpasyloT OJHOPOAHbIe MO CTPOCHHIO KYCTHKOBbIe UYBCTBUTEJIbHbIC OKOHUAHHA. 

PemenTopHble KYCTHKH UYBCTBHTebHOrO CIVIeTeHHA CBOHMH BeTOUKaMM 
TIPOHH3bIBaIOT BCIO TOJMLY MeXKMBILUCYHOM COCAMHHTeIbHOH TKAHH HM MpOHHKAalorT 
B MbIIIeUHbIe COM CTEHKH *KeMYTKa WIM KMIWeUHHKAa. TepMuHaJiH 9THX KYCTH- 
KOB MMeIOT OTHOLICHHE K CaMbIM Pa3JIMUHbIM TKAHeBbIM CTpykTypaM. Ham mpn- 
XOAHNOCh HAOMNOLaTb UX HW B COeMHUTEMbHOH TKAHH, rye OHH CBOOOAHO TexKaT 
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Me@xK]Y KJICTOUHbIMH 3JIEMCHTaMH, H B MbIIeCYHbIX [lacTax, B KOTOPbIX OHH BBI? 
TAPHBAIOTCA MO HalpaBJICHHIO MBILICYHbIX BOJIOKOH, HM Ha CTCHKAX MHOrOuNceH- 
HbIX M@JIKHX KPOBCHOCHBIX COCYJIOB, H, HaKOHEeL, B H€PBHbIX MyuKax, rye OH 
TeCHO IIpusleraloT K HeEPBHbIM HW [JIMaJIbHbIM JJIeMeHTaM. 

CTpoeHve YYBCTBUTEJIbHOrO CIVI€TEHHA B MbIMNeYHOH OOONOUKe He OCTaeTCH 
HEH3MCHHbIM Ha BCeM efO IIpOTs2>KeHHH: OHO M€HACTCA B 3aBHCHMOCTH OT TOFO,, 
B KaKOl OOaCTH NMIMeBapHTeIbHOrO TpakTa 3TO clvieTeHve Haxoyutca. Tak, 
B KapjlMaJIbHOM OTJeIe XKeJyKa YYBCTBUTeIbHOe CIJIETeHHe COCTABJIEHO U3) 
OTHOCHTEIbHO KPYMHbIX MYUKOB HEPBHbIX BOJIOKOH. OHO HMeeT 3]/eCb BUY CHJIb~ 
HO pa3BHTOH CeTH, KOTOpad Ha MpelapaTax cpa3y 2%e OpocaeTca B ryla3sa, HW 
TOJIbKO BCE 3a TEM [a3 HaYMHAeT PasMHUATb PeLeNTOPHbIe KYCTHKH, exKa-| 
mHe B neTax cnuetenua. Ilo mMepe npHOmuxKeHHA K NMIOpycy Wy4KH civeTeHusl 
CTAHOBATCH TOHbIUe MH pbIxXwee H 3aHHMAaIOT BCe MeHbILe MeCTa TO OTHOLIECHHIO) 
K pelWenTopHbIM annapatam. B camom mlusOpHyeckOM oOTesIe *KeNyA{Ka HW OCO-} 
Oe€HHO B OOMACTH MMNOpHYecKOrO ccbuHKTepa pelenTopHble KyCTHKM S3TOrO CMWe- 
TeHHA Ha PpOMAHbIX IPOCTpaHCTBaXx JIe*KAaT CIVOWHOH CeTbIO, conpukacascb| 
M TlepekpblBas pyr Apyra, a Mex/y UX BeETBAMHM MpOxoA_AT OAMHOUHBIE addhe-) 
PeHTHbIe€ BOJOKHa H HeOOJbLIHe PbIxXJIbIe MyGouKH ux (puc. | u 2). B sToK uacTH| 
xKeTyAKa B adepeCHTHOM MEXKMBIINCYHOM CIVICETEHHH OCOOeHHO BBbI,eAIOTCA} 
KOHIEBbIC PCMENTOPHHIe allMapaTbl, KOTOPHIe OOpasyioT CHMOWHBIe NOMA, ade-| 
PeCHTHBIe Ke BOJIOKHA H TOHCHbKHE MY4KH HX Kak Obi 3aTepAHbI cpequ HUX. IIpH 
XOpOWwleH MOJIHOH OKPaCKe STH MOMLHbIC CKOMMCHHA PelleMTOPOB JjaxKe MacKH- 
PylOT TKaHH, B KOTOPbIX OHH pacmOJIOx*KeHbI, H Ha MpenapatTax, OCOOeHHO TIpH 
MaJIbIX YBCJIMYCHUAX MHKPOCKOMAa, YYBCTBUTEJIbHOe CIJIETeEHHE KaXKeTCA TOHKOM 
AKYPHOH HePpBHOH OOONO0UKOH, Kak Obl pa3sqeAIOMlel MbILIeUHDIe MacTEI,— 
cpoeoOpasHon tunica nervea. 

Hs »xelyqKa STO ClleTeHve NpofomKaeTca B NepeqHHi OTAeM KMWIeUHHKa, 
HO 3]€Cb OHO HE MpOcTupaetca Janee NHNOPpHYeCKHX MpuAaTKoB. B KuweywHHKe 
4YBCTBUTEJIbHOE CIVICTeHHE HMeET ele Ooee PbIXOe CTPOeHHe, 4eM B NMJOPH- 
yeCKOM OTJevIe KeTyAKA. | 

TlockombKy UYBCTBHTeIbHOe CIVIeTeHHe B MbIINeYHOH O6OMOUKe MuMeBapH-} 
Te€JIbHOrO TpakTa HAMM OMMCbIBAeTCH BIepBbIe, Mbi peswaraeM HMCHOBATb ero 
YYBCTBHTeJIbHbIM, HH adpPepCHTHbIM, Me%KMBIIICUHbIM HEPBHbIM CIVJIeTeHHeM 
(plexus myentericus sensibilis s. afferens). 


Muctutyt dusvonorun um. VU. IT. Ilapaosa Tloctynuso 
Axafemun nayK CCCP 7 V 1956 


Jloxxann AKkayxemun nwayr CCCP 
1956. Tom 110, Ne 6 


CT HCTOJOPHA 


Jl. 1. YEPEMHBIX 


_ K BOTIPOCY O PACHPEAEJIEHHH THAJIYPOHOBOM KHCJIOTbI 
| B CTPOME BOPCHH NJIAWEHTbI YEJIOBEKA 


(ITpedcmaeaexo axademuxom H. H. Anuuxosoim 23 V 1956) 


CoeqWHHTeIbHad TKaHb BOPCHH WwaleHTbI YeMOBeKa Urpaer 3HayHTeIbHY10 
pomb B Mpomecce OOMeHa Mex]y. MaTepbIO H TOfOoM. Kak us3pectuo (?, 4, %), 
NPOHHWaeMOCTb COCAHHUTENbHOH TKaHH 3aBHCHT OT COCTOSHHA ee OCHOBHOFO 
BeMeCcTBa: MOCeqHeEe TeCHO CBA3aHO C CHCTeMOM THaypoHOBaA KHCOTa — 
rMa/lypoHuyasa. Orcioa NOHATHA BaxKHOCTb H3YYCHHA STOM CHCTeMbI B COeqH- 
|HHTeJIbDHOTKAHHOH CTPOMe BOPCHH MaleHTbl Ha pasJIMUHbIX cTaquax OepemeH- 
HOCTH. 

Yctanopseno ('), YTO B TKAHAX MaleHTbI YeOBeKa C yBeNHYeHHEM CpoKa 
OepeMeHHOCTH COfepxKaHNe THaypOHHAasbl YBeMUMBaeTCH, JOCTHrad MaKCH- 
MyMa KO BpemeHH pojos. TuctroxumuyeckHe HCCeAOBaHHA TalleHTbl YeOBeKa 
(°) no cnoco6y Xoukuca H MyTeM OKpalliMBaHHA Cpe30B pacTBOpaMM MeTHJIeHO- 
BOrO CHHerO, HMeIOWIMMH pasmMunbie pH, noKa3saiH, YTO HanOobuee KONHYe- 
CTBO KHCJIbIX MYKONOIMCaXapHOB COJepxKHTCA B CTPpOMe BOPCHH Ha PpaHHUX 
cpokax OepemenHocTn. Ilo mepe BackyJIAPpH3alWH BOPCHH KOJIHYeECTBO KHCJIbIX 
MYKONOIHCaxapHoB B HUX yObIBaeT, HO OCcTaeTCA OcoOad KOMMAaKTHaA MydTa 
|uUX BOKpyr COCyJOB; KpOMe TOrO, HeMOcpeACTBeEHHO TO], SIMTeNHAJIbHbIM CJIOCM 
B CTpOMe BOPCHH OOHapyXUBaeTCA y3KaA ToMocKa, OKpaluMBalwoujaica mo Xou- 
KHCY B APKO-KpacHbiit WBeT. OHaKko u3BecTHO (°, *), YTO cnocoO XowKuca MpH- 
FOJeH AIA BLIABJICHHA THAYPOHOBOM KUCJIOTbI B eNOMMMepH30BaHHOM COCTOS- 
‘HHH, TOra Kak JIA OOHApyXeHHA ee B BbICOKONOJHMepHOM COCTOAHHH Oosee 
| MpHrog_uH! cmocoOpl Xaywia, MeTaxXpOMaTHYeCKOe OKpalMBaHHe TOJYHAMHOBbIM 
CHHHM H Jp. 

| Hacrosmee uccreqoBaHue TpeycTaBaser COOOH NOMbITKY H3YUIHTb cojepxKa- 
fHue HM pacnpeferenHne rHaypOHOBOM KHCJIOTbI TapaJiebHO B BbICOKONOJIH- 
| MepHOM COCTOAHHM H B COCTOAHHHM JeNONMMepHusallnH B TwlalleHTe YemOBeKa Ha 
| pasMUHbIX CTaHAxX OepeMeHHOCTH. 

| Jina onpegeneHua TvamnypOHOBOM KHCJIOTHI MbI NOMb3OBaIMCb Culefyioulen 
| MCTOAUKOM: Cpesbl MialleHTbl, PUKCHpOBaHHO B 1- uM 4%-M pacTBOpe OCHOB- 
| Horo yKCyCHOKUCsIOrO CBuHIa Ha 8%-M pacTBope copMasuHa Toce Aetapadu- 
HUpOBaHuA OOpabaTHIBaNCh 0 cnocoby XouKkuca, Mo cnocoby Xaisa W OKpa- 
| DIMBaIHCb TOJYHAMHOBLIM CHHUM C OOA8aTeJIbHbIM BO BCeX CLyYaAX epMeHnTa- 
|THBHDIM KOHTPOJIeM C rHasypounjason. Yicnomb30Bpanue MapaiJiebHO Tpex 
| YHOMAHYTHIX CMOco6OB HaM MpefcTaBAeTcA HavOomee WemecooOpasHbiM, Tak 
| Kak HH OMWH 43 HUX He ABJAeTCH CTPOrO CHeLMPHIHSIM JI OOHAPyKeHUA rHa- 
| IYPOHOBOM KHCJIOTHI. 

Hama uccneqoBaHua ToKagaiu, 4TO B CTpOMe BOPCHH paHHUX CpOKOB Gepe- 
|menHocTu (6—7 Heeb) CofepxKHTCH OOuIbIOe KOJIMYeCTBO rHaJypOHOBOH KHC- 
JIOTHI B BbICOKONOMMepHOM COCTOAHHH. CyOcTaHiua, cojepxKallad rHaypouo- 
BYIO KUCHOTY, OOpasyeT HeKHbIC BOJIOKHA, KOTOPbIe PaBHOMepHO pacnpeesenbl 
/ 110 Bceli CTpOMe BOPCHHH! B BUC MEMKOAYEHCTOH CeTH (cM. puc. Hee Sea yBeuue- 
| HHeM CpOKa GepeMeHHOCTH KOJMUYCCTBO BbICOKONOJHMEPHOW Has yPOHOBOH KHC- 
| NOTbI yMeHpUIAeTCA HM XapakTep paclipeyeieHud ee 3HaUHTebHO MeHseTCa. Bo- 
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JIOKHa CTaHOBATCH Oouee rpyObIMH, CeTb HX TpHoOperaeT KpynHOAYeHCTOE 
CTpoeHHe, OCOSCHHO XOPOLIO BbIPaxKeHHOe Ha Oowee NOSAHUX cTayMAX OepemeH: 
HOCTH; 3TO HOCTpHpyetca puc. 16 u 6, KOTOpble CjeuaHbI C MpenapaToB ma) 
WeHTb! pu 14-HeyqeubHol u 24-HefembHOM OepemeHHocTH. Boxpyr cocyjos cop: 
MUpYIoTCH My(TbI Ooee KOMMAKTHO paciOJO%KeHHOH THasJIypOHOBOM KHCJIOTHI| 

B cTpome BOpCHH IlJIaleHTbI COJepxKHTCA TaK2Ke B 3HAUHTeIbHOM KOJIMUe} 
CTBe rHaJIlypOHOBaA KHCJIOTA B JeNOJIMMePH380BaHHOM COCTOAHHH, HO, B OTIHUME 
OT BbICOKONOJMMepHOH TMaJlypOHOBOM KHCJIOTbI, KOMUeCTBO ee HapactaeT ¢ 


eeosane? 


6 


Puc. 1. a@—BopcwHa XopHoHa YesoBeKa, OepeMeHHOCTb 6—/7 Hejemb; 6 — BopcuHa 
TwWaweHTbl weoBeka, GepeMeHHOcTb 13—14 Hetemb; 6 — BOPCHHA MwaveHTbl yeNOBeKa, Oe- 
pe. eHnoctb 24 Heyenu. OOpasorxa Mo Xauny + remaroxcuuyH Matiepa. O6. 40, ox. 15 


yBeiH4eHHeM cpoka GepemenHocTu. IIpumenas coco6 XouKuca, MbI MOCTOAN 
HO OOHApyXKUBaIH Ha BCeX CTaHAX Oe€peMeHHOCTH TOHKHe APKO OKpaluHBaK) 
ILHECA MEMOpaHbI HEMOCPeCTBCHHO NO] SHAOTeHEM KPOBEHOCHBIX COCYJOB H TO 
3IHTeIHeM BOpCHH. B cTpoMe BOPCHH 3peNOH MalleHTbI pacnpeyemenue Teno" 
MepH30BaHHOM TuasypOHOBOM KMCJIOTbI HOCHT XapaKkTep Me€JKOAYeEHCTOH ceTH 
MeCTaMH B BOPCHHaX 3peuIOH MaleHTbl OHA pacmpegeseHa romoreHHo. Ham 
JaHHbIe OG yBeMHYCHHH KOJIMYeCTBA J[ENOJHMepu30BaHHOH vas ypOHOBOH KC 
JIOTbI B CTPOMe BOPCHH BMOWHe COrmacyroTca c JaHHpMu JI. M. Morpauesot (7 
O HapacTaHH ruaslypOHHa3bl B IIalleHTe C YBeEMYeHHeM CpoKa OepeMeHHOCTH 

YUHTHIBAH POJIb CHCTEMbI THasTypOHOBad KHCIOTa — cHamypoHugasa B Mpc 
HMIaeMOCTH TKaHeH, MOXKHO Ha OCHOBaHHV BBIIUeH3JIOXKCHHOrO CUMTaTb, UT 
MPOHHIAeMOCTh CTPOMbI BOPCHH TIaIleHTbI YeNOBeKa YBeNMUHBAeTCA C VBeNF 
YeHHeM CpOKa OepeMeHHOCTH. 


I 


Hopocn6upcKul rocy apcTBeHHbIi Tlocrymnsio 
MCAHUMHCKHM MHCTHTYT 16 IV 1956 


UMTHPOBAHHASA JIMTEPATYPA 


‘Jl UW. Morpauesa, Cosepxanve ruanypounzasbl B XOpHoHe u TvialeHTe y 2KeHULH 
B TedeHHe GepeMeHHOCTH H posoB, JIuccepranua, JI., 1954. * B. H. MoruabuunKn 
B ku. Bompocbl MpoOHHUaeMOCTH KPOBeHOCHHIX KaMHWJIAPOB B TaTomoruu, 1, 1949, ctp. 2 
3A. A. TyctanoscKkuit, Tl. B. OpaoBexKkaas, COopn. Coppemenubie MeTodn H Te 
HuKa Mop@ouioruyeckHx uccefoBanuh, 1955. *T. Duran-Reynolds, Bact. Rev 
6, 4, 197 (1942). *& R. A. Hiibner, Zbl. f. Gynakol., 77, 18, 689 (1955). ® K. Mey!| 
ae Hise Rev., 27, 3, 336 (1947). "“B. H. Persson, Acta Soc. Med. Upsal., 38 
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, CPHAIPOBHOJOTHA 


A. K. TEMHPHX 


PA3MEPHbiM COCTAB CHAETOGNATHA WH CPOKH 
MX PASMHO)KKEHHSA B 3ANAHbDIX PAMOHAX BEPHHPOBA MOPA 


(JTpedcmaeaero axademuxom E. H. Ilaeaoecxum 20 V 1956 ) 


IlfeTHHKOYeMOCTHBIC, MpelcTaBAA CpaBHHTebHO MHOPOYNCIeHHY!IO Ppynty 
B COCTaBe NJIAHKTOHAa H ABJIAACb XMULHHKaMH, HMeIOT HeMayioe 3HaueHHe Kak 
KOHKYPEHTDI IJIAHKTOHOAAHBIX pblO. C Apyrol cropoubl, pbiObl HHOrAa UCMOVIb- 
3yloT CaruTT B nuuty. Tak, cormacuo M. C. Kyu (°, *), B AnoncKom mope ceabyb 
B 3HAYHTEIbHOH Mepe HTaeTca caruTTroH. MccmeqoBanusa mo KomHMueCTBY reHe- 
pallu H pasMepHomy coctasy Chaetognatha B Tuxom oKeane u Mopsx ero 6ac- 
celiHa OTCYTCTBYIOT. 

Mb u3y4asH Ce3OHHBIC H3MeHeHHA pa3sMepoB ocobeli BYX WeTHHKOUeMIO- 
cTHpix Bepuurosa mops: Sagitta elegans Verrill. a Eukrohnia hamata Mobius, 
KOTOpble, cormacHo B. C. Crenanosoli (*) wu IO. T. Unugonoso (°), apnsiorcs 
aCCOBbIMH BHlaMH Jin BepxHux 500 M B STOM MOpe HM TIpHmMexKaNMx palionax 
Mxoro OkeaHa. PesyJIbTaTbl STOTO U3YYeHHA MO3BOMHIM HaM CelaTb BbIBOJBI 
O cpoKkax pa3smMHOxKeHHa Chaetognatha. Matepuasom jaa uccneqopaHua mo0- 
JyXHIH COOpbl NwaHKTOHa, WpovsBeyenHple MuctutyTom oKeanosornmu AKa- 
qemuu wayk CCCP 8 1950—1953 rr. I]naHKTon co6upanca cetpio JKeqH c jMa- 
e€TpOM BXOJHOrO OTBepcTHA 37 CM H KOHYCOM M3 MeJbHMUHOrO cuTa Ne 38 no 
CTaHapTHbIM TOPH3OHTaM JO ruiyOuHb! 200 mM. Kpome Toro, Ha HEKOTOpbIX CTaH- 
MAX OblIM COOppl H “3 ropusonTa 200—500 m. Bcero ucnomb30BaH MaTepHa 
14 npoo. B kaxjoH mpobe ObliH NpoHsBeyeHbI MpOMepbI JVJIMHbI Tela BCeX 
Sagitta u Eukrohnia. U3mepsaacb c TouHoctpio jo 0,5 MM juiMHa Tena 6e3 
XBOCTOBOrO IlaBHHKa, Tak Kak OH 4YacTO Obl NOBpexyeH. Bcero mpomepeHo 
793 9x3. Sagitta elegans u 2300 9x3. Eukrohnia hamata. 

Ha puc. | npeycraBseHo u3smeHeHHe pa3smepos Sagitta elegans B Teyenue 
wiona — jlekaOps. B nepByro NOvIOBHHY MIOHA Ha rayOnunHax O—200 mM uncneHHO 
—peo6sajanu ocoOu jmHHOH 15—20 mm. K Kony mecala, cya mo HaOsroje- 
HHAM TOJIbKO B IOMKHIX PAHOHAX MOPA, Pa3sMePbI CarHTT yBeIMUNIHCb, Npec6- 
majyanH oco6u AmHHOK 17—22 mm, y ocoden 30—34 mM, HaOsrofaBUiuMxca riaB- 
HbIM OOpa3om B coe 200—500 M, OniH XOpomIO pasBHTBIe Aina . STO, a TakxKe 
pucyTcTBue, XOTA WH B HeEOOJbUIOM KONMYECTBeE, CarHTT JWIMHOH MeHee 10 MM 
CBUJeTeIbCTBYeT O NPOWCXOAALIeEM NMOBSPOCJICEHHH TOMyIAUWHH HU O Hayase ee 
pasmuomxenusa. K KOHIY aBrycTa — Havasy ceHTAOpA pasMepbI CarTTbl YMeCHb- 
(UUIMCh, NONYAALAA COCTOAIIAa M3 MOJObIX OCOOeH HOBO reHepalHu. B3pocuple 
CAMKH TIOUTH COBEPINEHHO HCUE3IN B pe3yJIbTATe OTMUPAaHHA Noce pasMHorxKe- 
Hua. K xonmy cenTaOpa — Havasy OKTHAOpA, 10 CpaBHeHuIO C aBryCTOM — CeH- 
TAOPeM, SHAYNTE/IbHbIX H3MCHEHMM PasMepoOB CarHTTHI He NPOH3OMIO. B Kounne 
qekaOpa — Havase AHBapaA B CeBepHOM YaCTH HCCMeOBaHHbIX paiionoB pe3sKo 
mpeoOlaaH 10 YHCJIeHHOCTH MOJOJpIe, MeKHe OCOOn HMHOIO 3—7 MM, YTO 
CBUJIETEbCTBYeT O H€JaBHEM PasMHOxKeHHH. B yoxwKHbIX pahouax npeodaqasn 
3HauUTeNbHO Ooee KpynHble oco6u jHHOIO 1O—18 mm. Bepositxo, B STHX palo- 
HaX pa3BHTHe CarMTTbl NpOHcxo,NJ0 OpicTpee, em Ha ceBepe. Sagitta elegans 
pacmpocrpanena (°) 70 rmyOunpi 300—400 m. Ho nme 200 mM ee unceHHOCTE 
oueHb HeBemuKa. Mp uccmeqoBaiu Te HeEMHOrHe CTAHWHH, Ha KOTOPDIX IlaHK- 
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TOH Opi CoOpan AO rmyOuup! 500 M. Kpuspie paciipeyenenua CaruTT HO pasMep 
quit rary6un O—200 u 0—500 M OveHb CXOAHEI. Ilostomy OnmucaHHble BbIMe H3 
HCHHA JJIMHbI XapakTepHbl AIA BCH NOMyAAWMM CaruTTol. - 
Cpequas YMCJICHHOCTh CarHTTbl YBEMYMBAaeTCA OT HIOHA K CeHTAOPIO B CsI 
0—200 m c 200 no 2500 9x3. nog 1 M?. B Kone WeKaOpa COopb! Obl HEBEJKI 
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Puc. 1. J\nuna tena Sagitta elegans. 1 — B nepByto No0BHHY HIOHA BO BCeM HCCJeqOBaHH 
pafione; 2— bs xKoulle ul0HA Ha tore, 3 — B KOHUe aBrycta — Hayasie ceHTAOpA; 4 — B Kom 
ceHTAOpaA — Ha¥asle OKTAOpA BO BCeM palione; 5 —B AHBape B CeBepHOH YacTH paliona, 6 4 
B KOHUe ekaOpa — Hayale AHBapa Ha tore. UncneHHocTh KaxKJol pagMepHol Irpynpl nay 
B MIpOueHTaX kK OOMel UHCJIeEHHOCTH CarHTT | 

| 


Ho B ceBepHoH uacTH HCCMeOBaHHbIX PaHOHOB, re MHOTO MOJIOAM, UHCIeS 
HOCTb CaruTTb! mpeBbiuasa 14000 3x3. nog 1 M?, a Ha tore B coe O—200 Mm o 
cocTaBiada Hub 500 9x3. nog | M?. 

B AtnauTuke, B Oomee TensbIX OOacCTAX, HallpHMep, B pakoue Ilnumyr 
y 3TOrO BUja HaOwOfanocb 4—5 renepaunu (*, *). B cpaBHuTedbHO XOJO]H 
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Puc. 2. Tnuna tena Eukrohnia hamata. / — B neppyo nosoBuHy uioHA; 2 — B KONIe HIOBI 
3 —B Konlle aBrycta — nayae cenTsOpa, 4—B KOHUe CeHTAOpA — Hayame oKTsAOpa, 6 — 
B KOHLe JekaOpsA — Hayaye anBapa. WucnenHocTb Kax Lol pasMepHoli rpynMbl ana B npoueHTé 

K OOmeH ducneHHocTH Eukrohnia | 


oOjacTax, KaK H B BepwuropoM Mope,— ype renepaunu. Tak, Ha Gane Teo 
rua (°) rmaBHbiit nepHoy pasmnoxenna Sagitta elegans npuxoqutcs Ha alpen 4 
Mal, a BTOPOl, MeHee 3HaUHTeJIbHbIM — Ha KOHEI, JleTa HIM Ha OceHb. Y Geperc 
Hopserun (°) pa3mHooKeHHe MpOMCXOJUT BecHOli u OceHbIO. B BapeHuoBom mop 
mo MHenuto B. I’. Boroposa (*), S. elegans »xuBeT Ba roja, HO OTCYTCTBHe Ja 
HbIX 34 MepHOR C HOA WO WekaOpA cTaBHT 3TO yTBepxKeHve TO, cCoMHeHH! 
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Eukrohnia hamata B namux cOopax B ceBepo-3alla{HOli MeIKOBOAHOM uacTH 
Bepuuropa Mops nouru orcytcrBosauia. Pasmeppi Eukrohnia p 3anayquplx patio- 
Hax 10 cOopam us clon O—200 m npegcrapsenb Ha puc. 2. B nepuoy c uioHA 0 
AHBapA CYLWCCTBeEHHbIX H3MCHEHHH pasMepoB He HaOsofasocb. Eukrohnia Bp 
HeEMHOrHX NpoOax H3 ropu30HtTa 200—500 M oKasaucb O4eHb CXOJHbIMH 10 
pasmepy c Eukrohnia B coe O—200 Mm, pasmep ux TOxKe He H3MeHAJICA B MepHos 
C MIOHA JO AHBaps. I'nyOxKe HaXOAUTCH y2xKe OUCH HE3HAUMTeJIbHaA YaCTb M0- 
nyaauud Eukrohnia, u, cormacno lO. T. Uunqonoso (*), sto cample KpynHbie 
ocoon. 

Takum OOpa30M, B 3allaqHbix palionax Bepuuropa Mops MaccoBoro pa3MHO- 
»eHuaA Eukrohnia hamata B nepuog c HIOHA JO AHBaps He MpoucxognT. B csa- 
Oo CTeMeHH OHO MOET ObITh H MPOUCXOAUT, TaK KaK eAMHHUHO BCTpeyaloTCs 
3peuble C€aMKH. OTOT BUY NO cpaBnennto c Sagitta elegans aBaaeTca Gonee ruy- 
OOKOBOJHBIM H XOJIOMHOBOAHIM (B JIETHEE BPCMA OH MOUTH OTCYTCTBYeT B M0- 
BEPXHOCTHBIX IIpOrpeTbIX TOPH3OHTaX) H MaCCOBOe pa3MHOxKeHHe ero TIpHXo- 
JMTCA Ha CaMoe XOsOAHOe BpeMa roja, Toryla Kak y Sagitta elegans OHO BecHOL 

 TIPOHCXOJMT y2Ke B YCJIOBHAX MOTeEMJCHHA, a NO38{HeH OCeHbIO, BEPOATHO, elle 
| QO HacTyNeHHA ro,OBoro MHHUMYMa TeMIlepaTypbl BOJbI. 

| Y GOeperos Hopsernu (°) pasmHoxenne Eukrohnia nponcxoquT Toxe B XO- 
JIOMHOe BPeMA FOa: SHMOH — paHHelt BeECHOM, TaK KaK B alipeyie, a HHOrAa H B 
cbeppame — mMapTe, HaOmojaeTCA MAKCHMaJIbHad UYHCJICHHOCTb MOJIO{bIX, OUCH 
MeJIKHX ocooeli, 

Kpuppie pacnpeyeneHua m0 pasmepam Eukrohnia B Bepnurosom mope pac- 
TAHYTHI: OJHOBP€MECHHO IMIPHCYyTCTBYIOT H MeJIKHe, H CpaBHHTeJIbHO KPYIIHbie 
oco6u. STO MoxeT ObITh pesybTaTOM Toro, ¥To Eukrohnia »xxuBer yBa roja ('), 
HO JIA pelweHHA STOrO BOIpoca HeOOxO_NMO TIpoUsBecTH HaOJIOACHHA 3HMOH 
H paHHeH BecHOH. 


Tlocrynuio 
28 XII 1955 


UMTHMPOBAHHAA JIMTEPATYPA 


1B. Tf. Boropos, Bwaa. MOM, 49, N 2 (1940). > M.C. Kyu, Has. THHPO, 
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THUPOBHOJOFH A! 


By He PPESE 


CTOK WM TPOXLYKUMA 3SOOMJIAHKTOHA PEKH EHHCEA 
(ITpedcmasaeno axademuxom E, H. THaeaoecxum 18 V 1956). 


ViccmeqoBaHuA WaHKTOHA peK BO MHOrHX CydaaX MPOW3BOAATCA Ha MeTO- 
quuecKOH OCHOBe, paspaOoTaHHOH JIMMHONOrHeH, IPMMeCHHTeIbHO K YCJIOBHAM) 
CTOAUHX BOOeMOB. PesyJIbTaTLI HX BbIPAKaloTCA WuPppaMH OvoMaccbl HJM KO-4 
JIMYCCTBA TJIAHKTePOB, COJep»xKalllHxcA B OMNpeesIeHHOM OOBeMe BO PeCKH B MO~ 
MeHT HcceqoBanua. Mexyay Tem, ecu OHOMacca MIaHKTOHA B O3epe B KaKOH-TO! 
CTeNeHH OTpaxkaeT HTOP MpOMeccoOB pasMHOxKeHHA, pocTa UH, C Apyrou CTOPOHbi, 
OTMHPaHHA HM BbIe(aHHA TWwIaHKTOHA, TO B PCYHbIX YCJIOBHAX OHA HE MO*KET pac- 
CMaTPHBaTbCA KaK BbIpaxKeHve OalaHca MEXKLY ITHMH MPOTHBONOJIOXKHbIMA TpO+ 
weccamu. Syecb JeNO OCNIOXRHACTCA HEMPeCPbIBHbIM BbIHOCOM Pa3MHOKatrolleroc 
TWIaHKTOHa TeYeHveM. 

HeoOxoyMMocTb KOJIMYeCTBEHHOTO H3ySeHHA CTOKA JIA XapaKTePHCTHK! 
TWIaHKTOHA peK OblJia OCO3HaHa HCCMeMOBAaTeJAMH, HaYHHaA c padOoT HOBHHCKON 
KOMIJICKCHOH rupomornyeckou ctanyHH B 1933—1935 rr. (7, §). UccneqoBanu 
MOMOOHOrO pola, COCTOAMLMe B COUeCTAHHH MaHKTOJOrMyeCKHX H PH] pOMeTpH 
YeCKHX HaGJIOACHHH, NOMyUaloT Tenepb BceoOulee MpHsHaHne (*, 1°). 

B ornHomenuu Ennces monpirka onpeseseHHua CTOKa MwlaHKTOHAa, HJM BepHet 
cecToua, Opiia upoyenana IT. JI]. WupoxnuKospm (°). OqHako ona uMeua cyry6¢ 
OPHeHTHPOBOUHBIM XapakTep, MOCKOJIbKy aBTOp He pacMosaram Torjla ruyqpe 
MeTPHYCCKHMH JJAHHbIMH, HYKHDIMH JIA Ooee HH MeHee TOAPOOHBIX PacudeTOB 
Ero faHuble Kacaslucb OObeMa HM BeCa CeCTOHA, BbIHOCHMOrO BOJaMH MpaBobe- 
P@KHOHM YacTH enbTH! Enucesx B aBrycTe B KOmMuecTBe 117—150 xr/cexk. | 

B 1940 r., pacnonarad ruqpoMeTpHuecKHMH MaTepHaslaMu u HaGOJeHHAMA 
Hay JieTHeH JMHAMHKOM OnoMaccbl WwaHKTOHa (oMpeyemeHHA CUeTHO-BeCOBbIM 
MeTOJOM) B pycuie Enucesn y JLyqMuHKH, MBI TpOM3BeNH BHIYHCIeHHe BeHYUM 
pacxOOB HW CTOKa 300MJIAaHKTOHA. | 

Ha puc. | npupegenbi: kpupas (/) cekyHHbIX pacxOJOB BOLI, H KpuBaa (2) 
C€30HHbIX H3MCHEHHH CpeqHeH M0 CTBOpy OHOMaccbI 300MaHKTOHa. Ha ocHo4 
BaHHH NMOJIYYCHHbIX MO 3THM rpadukKaM, NOcseqOBaTeIbHO 3a PAA seT, 3Haye? 
HH OMOMACCHI 300NaHKTOHA B MI/M® HW pacxOQOB BOI B M3/ceK, Mbl NOJYUHIE 
KPHBY!0 (3), BbIparKalouly!o CCKYHAHbIE PaCXOfbl 300MNaHKTOHA 3a JeTHHH ce} 
30H. Tpadpuk 9TOT noKasaJ1, YTO B OOMINX YepTaxX pacXObI 300MMAaHKTOHA KO) 
Je@OMOTCA B COOTBETCTBHH C H3M€HEHHAMHM ero OHOMACCHI, KaK OTMeUasIM 9TO [JI 
Alnenpa 91. B. Pon u 1O. M. Mapxoscxnit (2°). Tonbko 6onpumme 2KHAKHe pac? 
XOJ[bI B KOH BeCeCHHeroO MaBOJKa HECKOJIbKO MOBbIINAIOT KPHBYIO pacxo,o 
SOOMNaHKTOHAa, HECMOTpA Ha-eme HeOONbUIYIO CpeHIoIO Guomaccy ero. 

[[1aHumeTpupys Naowlayb KpHBOK (3) 10 OTAebHBIM MeCALLAM, MbI NOyUHIH 
CIEQYIOMMe CYMMAPHbIe WHpbI CTOKAa 30O0IMaHKTOHA B WeHTHEpax: ampeb 2800) 
matt 4200, wionb 10200, utomb 37400, asrycr 127200, ceuTaOpb 18 200. Beer 
3a mepHoy 200000. j 

Ecau kK sTOMy MpHOaBuTb CTOK 3a Nepwox ruypomorvyeckoi 3uMbI, KOry 
cro MeCHUHad BeJIHYHHa, CYA MO allpebCKHM JaHHbIM, JOMKHA COCTAaBATH 
2—2,5 Tic. W, TO OOMMe pasmepbI TOAOBOrO CTOKa 300MaHKTOHA B paHou 
Hyaunku cocrapat oxono 212—215 tic. 1. Orcioga, mp CYMMapHOM LO]OBOM 
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cToke Bogbl 567 xm? 
B 38 mr/M?. 


_ C TouKH spenus pplOoxosslicTBeHHOro 3NaueHMs STUX JaHHbIX pefcTaBs Aer 
HHTEpeC BHIACHEHHE BOMpOca O TOM, B KaKOl Mepe pasMeppI CTOKa MaHKTOHA 
_MOryT NOMOYb BbIACHEHHIO TEMIIOB BOCIpOKusBOACTBa ero Guomaccpl. Bonpocy 
O CKOPOCTH Pa3MHOXKCHHA H NPOLYUHPOBaHUA 2XHBOFO BellecTBa riaBHeLiUMMH 
_OpraHW3MaMH 300MJaHKTOHA JO CHX Op yyenaOcb Mano BHUMaHUaA. Boum 
CTBO HCCJIEQOBaTeeH, U3Y4aBLIMX TeMMbl pasMHOXeHHs 300NMaHKTepos (4%, 
tT) 3a ucKslO“eHHeM B. A. Aminopa (**), He MbITajoTCa peluuTb BOTIpoOC O KOWH- 
| 4eCTBe XKUBOFO BelllecTBa, Npo_yuNpye- 
Moro TeM HJIH HHbIM OpraHH3MOM BBO- 
 foeme. OTa 3ajaya, JocTaTouHo cnomHast 
'B YCJIOBHAX CTOAYHX BOM eme ycsOx%K- 


HACTCH B TCKYUNX BOJOeMaX. OyHako 
CcIH Npe€ACTaBHTb CTOK MWaHKTOHA, Kak 
| 


cpeyHee FOOBOe COMECPIKAHHE ZO0OMJAHKTOHA ONPeHEIAeTC A 


pe3yJbTaT Mpouecca ero pasMHO*KeHHA UH 

/ TIpOAyUMpOBaHHA OMOMaCCbI Ha BBIIe- 
JeKAaWeEM OTPe3ke PeKH, 3aaya BHIAC- 
HeHHA pasMepOB MH TeMNOB MposyKUHH 
300NNAHKTOHA 3HaYHTeMbHO OOseruaerT- 
CA. 

Ecuu OMpeqeuTb yKa3aHHbIM Cioco- 
60M CTOK IWlaHKTOHa Ha JBYyX CTBOpax, 
Pa3MeLCHHbIX Ha H3BeECTHOM PaccTOAHHH, 
TO pa3sHHIy Me*KAy CTOKOM Hm>KHErO 
CTBOpa HM CTOKOM BepXHero MOXKHO pac- 
CMATPHBaTb Kak Pe3YJIbTAT IPOYKTUPO- 
BaHHA IJIaHKTOHA Ha OTPe3Ke PeKH Mex- 
jty CTBOpaMH ero noTpeOseHua 4 ecTe- 
CTBeHHOrO OTMUpaHHA. II pu qocrarounon 


ONV30CTH CTBOPOB, HIpH KOTOpPO! BpemaA Puc. 1. Kugkue pacxogn (/), cpenuaa 6n0- 
macca (2) H pacxoy 300mmaHKTOHAa (3) 


CHOCa IIJIaHKTepOB OT BepxXHero cTBOpa 
K HMKHeEMY He OyyeT MpeBbuuaTb wH- 
Te€JIbHOCTH MX XKH3HH, NMOMpaBkKa Ha e€CTeCTBEHHOe OTMHPaHHe HE MOXKET ObITb 
3HauNTeIbHOH. UTO KacaeTcs NOTpeOmeHUuA 300MAaHKTOHA pbiOaMu, TO ero pa3- 
MepbI OyyT 3aBHCeTb OT YHCIEHHOCTH MaHKTO*aroB B peke. 

IIpu uccneqopanuax Enncesa MbIl YWMeJIH BO3MOXKHOCTh TpoBecTu padorsl 
| TOJIbKO Ha OJHOM CTBOPe, HO cHeluduyecKHe YCJIOBHA PeKH TO3BOJIAIOT TOBO- 

PHTb, 4TO CTOK, HaOmo,aBuMiica y JLyquHKu, NpeyctaBsaeT TOF NpOosyKuNH 
300NJIAHKTOHA TIOUTH BCero BHIUeNeKauero meca. JJeno0 B TOM, 4TO, B Enucee 
300NJIAHKTOH Kak OHMOMeHOTHYCCKHM KOMIMVICKC MOMyYaeT BO3MOXKHOCTH ciPpop- 
MHPOBaTbCA JIMUIb B HHKHEM TeYeHHH, HauHHad c Typyxancka (ycTbe HWKHEll 
Tyurycku). Bamue sTOMy NpenmaATcTByeT CJIMLIKOM Opicrpoe TeyenHe. PaccTosnne 
B 500 kM Mexyy Typyxanckom u JlyqunKkon, pu cpeyHelt CkKopocTH noToKa we- 
TOM OKOJIO 0,4 mM/cek, MuIaHKTOHHbIe OpraHv3Mbl WpoxogaT 3a 16 cyrox. Mexiy 
TeM OCHOBHaA OMOMacca 300TIIaHKTOHAa (OKONO 85%) cuaraeTcA 3yeCb KoNeno- 
ylaMu MW KaqouepaMu, Y KOTOPbIX MpOOJKUTeEIbHOCTh %KU3HH He Mexee 16 cy- 
Tok. I]ostTomy OOJIbINMHCTBO H3 HHX, NOABHBIIHCh Ha CBeT HHKe Typyxancka, 
mpoxogaT uepes crop y JlyquuKu, rye OnM M yuuTDIBanucb. Crenenb NoTped- 
| (ICHHA 3OOMMaHKTOHA IPH MaJIOUHCJIEHHOCTH MylanKTOdaroB B Enucee BpsA JH 

: MOXeT mpeppimatTb 10O—15%. CneqopatTembHo, 0 crBopa y JlyquHKM MOxKeT He 

 oxogqHTb He Gonee 10—15% 300NNaHKTONAa, NposyuNpyemoro Ha BpIlMeNeKa- 

| mem Tirece. 

HexotTopas “acTb 300MaHKTOHa MONET TakxKe OT [pyrHX NPHYWH: Mapasu- 
 TOB, XHIJHHKOB, YCHJI€HHA TCUCHHA Ha OT/CJbHbIX ObICTPHHAX H, TAKUM OOpa- 
| 30M, TOx*Ke He ydHTHIBaeTCA B cTBOpe y JyquHKu. Onpeyenenne sTOH YacTH 3a- 
 TPYAHUTeEMbHO, HO BPA MM eCTb OCHOBAHMA IPHHHMATb ee pasmepb Coulee 10%. 

Vcxoga 43 H3JIO*KeHHbIX COOOpaxkeHHH, MOPKHO CYUMTATH, UTO BEIMUMHA CTOKA 
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3001JIaHKTOHA B cTBope y JLyAHHKH CocTaByIAeT OKOO 75—80 % oT ero IPOAYKUMM | 
mexny Jlyqunkol u Typyxanckom. CreqopateibHo, mpu croxe 212—215 Tuc. u, | 


3Ta MpOsyKUHA cocTaBuT 265—286 Tic. | B ro. 

CpaBHuBad TOsyYeHHbIe TaKMM TyTeM pa3Mepbl TOAOBOK MpOkyKUMH 300- 
WlaukToua c 27,5 ThIc. | ero OvoOMaccbI, cOjep2xKalleHicaA B BOJax OCHOBHOrO 
pycma Exuces mexgy Jlyquuaxoi u TypyxaHckom B Hoyle — aBrycTe, MbI MO- 
X%KeM YCTaHOBHTb, YTO MpOyKUNA IPHMepHO B jlecATb pas OoNbUIe cpeqHeH 


yleTHeH OvoMaccbl, ONpeseseHHOK Mp rug_poOuomoruyuecKkoH cbemKe. CyreqoBa- | 
TebHO, 131 TIC. HW WeTHeEH OMOMACCHI 3O0ONJAHKTOHA, HAXOAUIMMCA B HYDKHEM | 
Enncee, ero yembtTe u ry6e (1), fouKHbI CooTBeTCTBOBaTb 1310 THIC. H royoBoH | 


NpOowyKUHH. 
Bce 9TH pacueTbI, BO MHOrHX OTHOMICHHAX HETOUHbIC, MO3BOJIAIOT, OMHAaKO, 


BO-I€PBbIX, IPHOMH3HTbCA K IIpeCTaBJICHHIO O COOTHOLMIeCHHH OHOMACCHI UH rojo- | 
BOM IPOAYKUMH 300MsIaHKTOHa PeK H, BO-BTOPbIX, MOMYeEPKHYTb Wemecoodpa3- | 
HOCTb JlaJIbHehwiel paspaOoTkKH MpefaraeMoro MeTOa ONpeeeHHA NPOLyKUHH | 


NJIA4HKTOHA peK TIO ero CTOKY. 


Iloctynuso 
14 V 1956 
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Horavayer Akanemuu Hayk CCCP 
1956. Tom 110, N 6 


TPHAPOBHOJIOrH A 
A 
M. H. COKOJIOBA 
NWUTAHHE rJIYBOKOBOAHOTO BEHTOCA 


MMMTAHHE LAETMATONICE PRODUCTA V. WYVILLEI McINTOSH 
(ITpedcmaeaexo axademuxom E. H. ITaeaceckum 26 IV 1956 ) 


Hamu Obim0 mpeqnpuusaTo HSyYCHHe NHTAHHA PAYOOKOBOAHBIX OCHTOCHBIX 6ec- 
HOSBOHOWHBIX, MOYYCHHBIX 43 COopow Mucruryra okeaHonoru“ AH CCCP ua 
cyqHe «BuTsasb». Kpome ayroaKonoruyeckoro HHTepeca JlaHHble 10 MHTaHHIO OT- 
WEbHBIX CPOpM ruiyOoKoBoOAHBIX SecnosBOHOUnDX NpeACTaBAIoT MaTepHan LIA 


MOCTpOeHHA Oosee OOMLHX BbIBOZOB oO SaKOHOMEpHOCTAX pacnpeyenenna ruy6o- 
KOBOAHOrO GOexHToca (3). 


Mp! pacniovlaraem JanHbIMH 0 cocTaB 
JyOOKOBOAHOrO H 2 MeKOBOJHEIX BHO 
ae. 


Ilo wutepatypHpim qannem (2, 4, =) NWIOTOANHBIE TOJHXeTbI XBaTaIOT CBOIO 
OObITy MPH NOMOMLM BbIBOpauHBaromle 


Y COM€P2KUMOFO KYIMCYHUKOB y OHOFO 
B NAOTOANHBIX NOUxXeT cem. Polynoi- 


aioT JOObIty, a NporsatTpiBaroT u nepe- 
APHBaIoT €€ LeJIMKOM, JIMUIb pasqaBun- Ta6Onuna 1 
BaA MbILUWAaMH PsIOTKH, 

Laetmatonice producta 


Hasranue Komnonentos Uactota 


ee wyvillei McIntosh. conepucimoro Kuieanuxa | eC: % | Borpeaae- 
Matepnaa 10 sToMy Buy M0TOAA- P 
HOH MOJMXeTHI Obll NOmyyeH c OHOr 
CTaHuHH W3 CeBepo-SanaqHou uacTu 
Tuxoro oKkeaHa c rayOuHpr 3800— Crustacea Amphipoda | 40 80 
2 Polychaeta cem. Fla- 
4130 M Ha 3eNeHOBaTOM He C raubKOl. belligeridae 20 20 
Hamu Opi0 o6pabotano 30 aK3emn- Jonni rpyHT 40 80 


JIAPOB NOMHXeT (COCpeqHeH AHHOK Tena 

94MM), TO COCTaBJIAeT MPHMEpHO MATYy!O YaCTb Bcero coOOpaHHoro matTepuasa 
0 stomy Bugy. M3 30 asx3emnasapos y 5 (17%) B KHIWedHHKAaX OKa3aINCb OCTaT- 
KH nu, y 9 (30%) KHWeTHHKH COsepxKasH TPyHT B PasJHYHIX KOMYeCTBAX. 
Y ocTasbHbIX 16 9K3EMIIAPOB KMWICYHHKY ObIIM COBeplueHHO NycTbl. Cpenunit 
AHCKC HaMOJIHCHHA KMWeYHHKAa y paccMaTpHBaemoro Bua Polynoidae 211°/po9. 
TonyueHHble HAMM JaHHble MO cocTaBy MMMM STOO BUa MpHBeAeHbI B TAG. 1. 

HanOonbpmee 3Hayenne B nuTaHHH Laetmatonice umewr Aimphipoda, scrpe- 
ICHHbIe B 3 U3 5 KHWCYHHKOB, COep2xKaBIHX KHBOTHbIe OcTaTKH. Bonee eTastb- 
iad CHCTeMaTHYeCKaA NPHHaeKHOCTb HX OCTAeTCA MOKA HeBbIACHeHHOH. Tlan- 
IbIPH amdHNO YMeJIH XOPOWy!O COXpaHHOCTb, 4TO CBHJETEJIbCTBOBAIO O 3a- 
<BATe IKHBOTHbIX WeJIMKOM. B OHOM KHINCYHHKe MOJIMXeTbI BCTpeyasiocb He Oomee 
YIHOrO JK3EMNNIAPA AM*UNOAbI, MHOra C NPHMECbIO HEKOTOPOrO KONHYeCTBA 
[OHHOFO rpyHTa. 

B ogHom 13 5 crydaes B KHMeUHHKe Polynoidae Onlio BCTpeyeHo Wem0e TyN0- 
aye nouxeTI Brada sp. (cem. Flabelligeridae). Heckombko pa3 B KNUIeUHHKax 
saetmatonice BMecTe C JOHHbIM FpyHTOM HaxO{HJOCb 3HaAYHTEbHOe CKOMJICHHE 
J€THHOK [OJIMXeT, OYCBHAHO OCTAaBIIHXcA NMocye MepeBapHBaHuA TyJOBHINA 
OCJIEMHUX. 
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TIloMUMO STHX OCHOBHBIX MHUEBbIX OObCKTOB, H3BECTHY1O POJIb B NHTAHHH 
producta urpalor, BUJ{MO, TpYyIbl 2KMBOTHBIX H MOJO{b [BYCTBOPYaTbIX MOJIIOCKO 
B oquom us 5 culy4aeB B KHIN€UHHKE MOJHXeTHI BMeCTe C OOJIbIMHM KOJIHYCCTBO 
JOHHOrO rpyHTa (He MeHee 80% CoyepxHMOrO) BCTPeTHJIHCbh OCTATKH NesMarnge 
cxoli Mysidae Pseudomma sp. u3 cem. Myside. Pseudomma umeeT HOpMaJIbHOt 
pasBuTue Ha ryOunax yo 1000 M, nosTomy nosBeHHe ee OCTaTKOB Ha PyOHHE 
4000 M B KuIeyHUKe JOHHOK GenTocosquol Polynoidae Oe3yc0BHO CBHAeTeMb: 
cTByeT O TpynoeycTBe NocmeqHeH. 

Ejuncreenublit 9K3eMNIAp O4eHb MeKO pakoBHHE! Bivalvia (qMHOW HE 
Goee 0,5 mM) BcTpeTuica B KumweuHuKe L. producta B OfHOM M3 5 Cuy4dael 
cpequ JOHHOrO rpyHTa, 3axBayeHHoro BMecte c Amphipoda. | 

HeorcopTuposanHbili JOHHbIM rpyHT, KOTOpbI cocTaBsseT B cpeqHem 40% 
COMep2xKHMOrO Y 2K3eMIIIAPOB, MMCIOULMX OCTATKH 2XKHBOTHOM TIMIM B KHILeU 
HHKe, Mbl paCCMaTPpHBaeM KaK M€XaHHYeCKH 3aXBaTbIBaeMy1O pHMecb. Mp Hé 
JOMyCKaeM BOSMOXKHOCTH KaKOro-JHOO UCMOb30BaHuA TAOTOAAHEIMH Polynoii 
dae opranwueckoro BenlecTBa rpyHta B KayecTBe num. H. A. JImBanos (*) onpe 
JI@ICHHO NOKa3bIBaeT, UTO MMTAHHe TOMMXeT MHMCBbIMH YaCTHUAaMH, HaxXO{AMA 
MUCH B rpyHTe WH MOCTyNaloOulMMH B KMINeCYHHK BMeCTe C FpyHTOM, CTaHOBHTC 
BO3MOXKHBIM TOJIbKO MIpH 3HaUHTeIbHOM Y)\JIMHeHHH KueyHHKa. LimMeHHO MO) 
3TOMY BO BCCX CCEMCHCTBAX TIOMHMX€T-rpyHTOeOB HaOmOfaeTCA aflallTHBHOe H3 
MeHeHHe CpeyHeH KMWIKH. Ona oOpa3syer leJbI pA H3BHBOB, CBOJ/A Ha-HeT Me 
TaMepHoe pacnosomKeHhe WesOMa. Y MIOTOAHbIX NMOmHXeT (10 JaHHbIM JIMBa 
HOBa) TakKe HaOMOaeTCA aalTHBHOe yBeIMYeHHe yCBaHBalolleH MOBepXHOCT 
OTHOCHTeJIbHO KOPOTKOFO KHIWeYHHKa. OHAKO OHO TIpOXOJMT COBCeEM HHbIM ny 
TeM, 4EM Y MOMMXET-rpyHToeoB. Y NOTOAHbIX NOMMXeET MPOUCXOAUT O6pa3o} 
BaHHe M€TAMEPHBIX OOKOBBIX BbIPOCTOB CpeyHeli KHUIKH. PaccMaTpHBaeMbIe HaMi 
Polynoidae cayxKaT Kak pa3 HaHOoee APKHM TipHMepOM B 3TOM OTHOLICHHH 
BoKOBBIE BbIPOCTbI OTXOAAT Y HUX OT CpeWHel KHINKH B BUC TOHKHX TpyOoK 
BbICTJIAHHbIX MOU[HbIM MeplaTeJIbHbIM 9TMTeIMemM. Jlamee mpocBer TpyOKH pac 
WMpAeTCA HW OOpasyeT BbICTAHHbI MKeNCSHCTHIM SIIMTCIHEM MELIOK, BbIPOCT 
KOTOPOrO HPOHHMKaloT B OCHOBaHHA Napanoyuit. 

Ha OcHOBe BbIIMeH3JIOKECHHOrO Mbl CUMTAeM, YTO CJIyYaH MPHCyTCTBHA Uk 
cToro rpyHTa, 6€3 KaKHX-MO0 2KHBOTHbIX OCTaTKOB B KHUI€4HHKax o6cseqO 
BaHHOH Hamu Polynoidae He MuoryT yKa3bIBaTb Ha MHTaHve 9TOM MOMMXeTHI Op 
TraHHueCKMMH YacTHWAaMM rpyuta. OOpxaAcHeHue NpucyTCTBUA YMCTOrO rpyHTa | 
KueywHHKax Polynoidae cueqyer ucKaTb, 10 HalleMy MHEHHIO, B OCOOeHHOCTSA} 
cocoOa 3axBaTa JOObdH y OObUIHHCTBa MOTOAAHbIX TOMuxer. Jonge (°) oT! 
HOCHT BCX IVJIOTOSAHbIX HOJIMX€T K KaTeropHH «XBaTaIOULMX» XKHBOTHBIX. OTK 
3Ha4HT, TO AOODIBAHHE MMUH CBA3AHO Y HUX C Pe3KMMH «XBaTaIOLIMMM» [BURKE 
HHAMH, IPH KOTOPbIX MPpOWCXOAUT OpicTpoe BHIOpacHiBaHue u OOpaTHoOe —_ 
BaHHe CHJIbHOM MbILIeYHOH PIOTKH. B cmyuae poMaxa pW XBaTaHHH, BO BpeM 
peskoro OOpaTHoro BTArMBaHUA TOTKH BXOJIOCTY10, KUBOTHOe OJDKHO MexaHht 
YeCKH YBJICKaTb J[BYXKEHHEM PIOTKH BHYTPb MMULEBOa HEKOTOPOe KONMUeCTB 
qouHOoro rpyHta. Tora ipucyTcrsue B KHWWeCYHHKe YMCTOrO rpyHTa ABIAeTCH 
Kak Obl CJIEXCTBHEM Hey/auHbIX OXOTHHYbHX MOMMbITOK. | 

Aa Toro, YTOGbI NOATBEPAWTS BbICKASaHHOe MpemMoNOKenHe H YCTpaHHTE 
NpeAMnooKeHne O THTaHHM MWwoTOAAHIX Polynoidae B aOuccamu oOpraHuKol 
MIMCTOPO TpyHTa MbI OOcMeEAOBAaNIH TAKKE COJeP2xKHMOE KMWEUHHKOB [[BYX BHJOE 
mNOTOAAHEIX Polynoidae us cy6auTopanu — Eunoe nodosa u Harmothoe rari; 
spina. 


Eunoe nodosa (H.Sars)uHarmothoe rarispina (M. Sars 

Matepvian 10 060MM BHaM Obl NOMyueH C OHO Hu TO 2Ke CTAHNUH B a | 
PHHFOBOM MOpe, C rlyOMHbI 87 M Ha NecyaHOM rpyxHte. 

Hamu Obl oOpadoraH Becb HaJIMUHbIi MaTepuan — 38 9K3eEMIVIAPOB E. no 
dosa u 22 sx3emnuapa H. rarispina. Y E. nodosa uz 38 aK3eMNIApOB 7 (18% 
HMMCIH B KMINCYHHKAX OCTATKH XKMBOTHOM TMIIH, y OcTasbublx 31 KumedHUK 
Opium nycTb. U3 22 sx3emnuapos H. rarispina 3 ak3emmapa (13%) wMeuH | 
11412 


pCTaTKM XXMBOTHOM TMM, y 3 9K3eMMVIAPOB KHMeUHUKU cojlep2kasH TpyHT, y 
PeTabHbIxX 16— KMMIeYHHKH OKasaNuCb MyCTBIMH. Cpequui wnyeKc HanomHeHus 
\saiewnHKa y Eunoe nodosa 387 9/999, y Harmothoe rarispina 269°/ 9). [lonyuen- 
pele Wannpie 10 cocTapy num E. nodosa u H. rarispina npupeyensi Bp taGa. 2. 
} O0a Bua MaoTosqHbIX NOnuxeT B HanOonbUeli creneHu HCHOJIb3YI0T B Ka- 
f€cTBe NHL MOO Chionoecetes opilio. B KumeuniKax BCTPeu¥aloTCHA LeJIbIe 


laHUbIPH MaJIeHbKux Chionoecetes (ue Gomee 2 9K3EMILIAPOB Ha KHIMCUHHK) 


Y E. nodosa 6onpuioe suauenve B NMTAaHHU, NOMHMO PakOOOpasHbixX, HMeIOT 
lomuxets!. Ilocequue sarviatbiBalorcA BMecTe ¢ TpyOKoOil, arJuOTHHUpOBaHHol 
KPYOHBIMH NecuHHKaMH M MeJIKMMH KaMmellkamu. Tyviopume nonuxer B H3Be- 
THBIX HAM Cily4aax ObwO CHJIbHO MepeBapeHo. Oto saTpyyuAO ompejenenue 
MCTEMATHYCCKOH NPHHAaAexHOCTH YepBeH. BecbMa XapaKTepHO, YTO NIpHMecb 
CCKa, SaxBaveHHOrO BMECTE C NOJIHX€TaMH, BCAKHH pas cocTaBasia y E. no- 
losa 70% Beca coyepxuMoro, a mpH- 

€Cb MeCKa, 3aXBaTbIBaeMOroO BMecTe Taoauna 2 

» Chionoecetes — 30% Beca cojep- 


E. nodosa H. rarispina 
umoro. Takum oOpasom, Eunoe mpu- ae ie 
BaTbIBaeT C MOJIHXeTAMH BBO 6 ere Sonne 

2 BB OJIb- HEHTOB COJ¢p2KHMO- sc YacTOTa se yuacTOTa 

ue rpyHta, yeM C Chinoecetes. hle@= ro KHWe4uHHKa 2 a? aes BCTpeyaeM. 
oO fo) Oo o/ 

HJMMOMy, KOJIHYeCTBO MPHXBaTI- & nee & 

BaeMOrO TPyHTa 3aBHCHT OT ocobeH- 

OcTeH 9KOJIOrHH  KepTB. B JaHHOM 

Jyyae, Mom0b Chionoecetes »xuBeT Gis acts Deca- a balan or ae 

a CaMOH MOBepXHOCTH rpyHTa, m09- Peircnaee 12 43 as es 

OMY N€COK SarJlaTbIBAaeTCA BMeCTe C  Jlonupi rpyuT | 47 100 43| 100 


MMH B HeOO/IbIIOM KOHYeCcTBe. [o- 

MX€TbI Ke B Ne€CUaHHCTbIX TpyOKaX B KaKOl-TO CTeNeHH HeMpemeHHO norpy- 
€HbI B PpyHT, TaK 4TO 3axXBaT HX HeH30ex%KHO CBA3aH C 3arlaTbiBaHHeM 
HagHTeJIbHOH YaCTH OKpyxaromero PpyHTa. 

Y Harmothoe rarispina B kumieuHHKax He BCTpeyanucb Kakue-mH60 Apyrue 
OCTaTKH XKHBOTHBIX KpOMe MaHubIpeH Ch. opilio. [I]pumecb mecka, 3axBayeHHOrO 
mecte c Chionoecetes, He npesbiuasa y H. rarispina 50% seca Bcero coyepxH- 
MOTO KHIUC4UHHKa. 
| Cpequ H. rarispina mpl BcTpeTunvcb C OJHHM 3K3eMIIIAPOM 2KHBOTHOrO, 
y KOTOPOrO KHINeYHHK ObisI TYTO HaOHT KPyHHOSepHHCTbIM HeCKOM HM C ABYMA 
IKSCMIWIAPAMH, Y KOTOPbIX HeOOJDINHE CKOMICHHA NeCKa HaXOHHCb B KH- 
(IeUHHKe BO3JIe BHYTPCHHeErO KOHI[a BBEPHYTOH PJIOTKH. 

Takum o6pa3o0M, y NpejictaBuTeseH miorosyHpix Polynoidae B cy6nuTopanu 
HaOMofaiorcd Take 2%Ke CJIyYaW HaNONHCHHA KMUIeCYHHKAa YMCTHIM PpYHTOM 6e3 
MpHMeCH KMBOTHBIX OCTATKOB, Kak HM y NwoTOAWHDIX Polynoidae B aOuccaan. 
[Ipuuem B CyONHTOpasIH KVMIUeCUHHK OKa3bIBaeTCHA 3aMOJIH€H He HJIOM, a KpYIIHO- 
3epHHcTbIm meckom. IlocneqHHi ABJIAeTCA, KAK H3BECTHO, HaMMeHee «MMTATeJIb- 
HbIM» H3 MAPKHX rpyHToB. [Ipu ucnoOb30BaHHH ero rpyHToecs,aMH MpoHcXxo_HT 
peskoe yBeIMYeHHe HX HHekca HanoyHeHUA (°), Tak YTO HCMONb3OBaHHe STOTO 
mecka muoroaquou Harmothoe rarispina, B ka4ecTBe O{HOrO H3 HCTOUHHKOB 
MMH He MpefcTaBAeTCH HaM BO3MOXKHBIM. Ognako y OOceqoBaHHOH Hamu 
aduccasIbHOH Laetmatonice producta 9K3eMNIApbI C KMWICUHHKAaMH, 3allOJIHeH- 
HbIMH UMCTbIM TpyHTOM, cocTaBuasH 30% oT OOmlero KOMMUeCTBa COCMeLOBaH- 
HbIX JKSCEMIIAPOB (T. €. MOUTH BBOe OOJIbUIe, YEM KHIMCYHHKH C OCTaTKAaMH XKH- 
BOTHBIX), a y cyOmuTOpambHoh — Harmothoe rarispina — seero 13% (7. e. 
eTOJIbKO 2K, CKOJIbKO KHWCYHHKU C OCTATKAMH XXHBOTHBIX). I]puyunHy yKasan- 
HOH PaSHHIlb! cleqyeT HCKaTb MO HallleMy MHEHHIO B OOMEM KaYeCTBCHHOM H KO- 
WHUCCTBCHHOM OG6eHEHHM (bayHbI Ha aONCCambHbIX ryryOMHAaX NO CpaBHEeHHI0 
¢ CyOIMTOpaJbHBIMH rryOMHaMu. OTbICKaHHe UW 3axBaT JOObIUM CBAZAHbI B aduic- 
cai C OOJIbLIMM KOJIMYECTBOM He€yfauHbIX KOXOTHHYbUX TOMbITOK», YM BCYyO- 
IuTopasu, rye AoOwlya JaeTcsA ropasyo serue. 

Tloxpoya UTOr, MOXKHO KOHCTATHPOBATb, YTO CpeAH MMOTOARHEIX NOMMXeT 
cem. Polynoidae, He3aBHCcHMO OT MecTa HX OOMTAHMA, PacIIpocTpaHeHo siBseHue 
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| 
MeXaHMYeCKOrO HEMPOM3BOJIbHOrO HarOJIHeHHA KHICHUKa HeCOPTHpOBaHHbll 
JIOHHbIM TPYHTOM, KOTOPOe OTHIO[b HE CBHCTEIbCTBYET O PPYHTOAMHOCTH 3TH: 
TOJIMXeT. 

B cCOOTBeTCTBHH C BbIIIeH3JIOXKCHHbIMH COOOpaxKeHHAMH CueyeT pacieHH 
BaTb TOJVYCHHIe HAMH [aHHble M0 CosepxXHMOMY KHWeYHHKOB crielLuuyecKo 
rayOokopoxHon nom“HonAH! Macellicephala mirabilis McIntosh. BBpuyy orp 
HHUCHHOCTH MaTepHasla MbIl MMe BO3MOXKHOCTb OOCJIEAOBaTb TOMbKO 5 9K3e 
IVIAPOB STOO BUJa TOJIHXeTHI, MOJYYCHHBIX C OHOM cTaHuuu U3 Kypuno-Ka 
yaTcKol BiaquHbl c rayOunbl 9000 mM u ravnuctoro una (92% nenuTOBOH dpa 
uu up 65,5% BsaxKHOCTH rpyHTa). 

Y 3 43 5 oOcmeqOBaHHbIX 9K3CMIIAPOB KHIMCUHHKH Ob WYCTbI, Y IBYX OHI 
COJepKaIH HeOOMbUIOe KOMMYECTBO Ha, O€3 NpUMeCH KaKHX-JIMOO XKHBOTHBI) 
octaTKoB. B stom cbakTe MbI H€ BHJMM KaKOro-nHOO JOKasaTeJIbCTBa IMTaHls 
Macellicephala 3a cuer opranHuueckoro BelljecTBa JOHHOrO rpyHTa. Mp cunTaen 
Macellicephala Takum 2Ke IIJIOTOAAHbIM XKHBOTHbIM, KAKHMV ABJIAIOTCA ApyrHy 
Polynoidae. IIpucyrcrsue rpyHTa B KHINeYHUKaX y HEKOTOPbIX SK3EMIIAPOP 
Macellicephala mirabilis Mp1 O6bacHHeM TeMM Ke MPHYHHAMH, Kak Y Apyray 
mpeyctaputenen Polynoidae (cm. Bpmue). | 

Tlomyuenuble HaMu JlaHHble O COCTaBe NHMM, HHeKcax HanOJIHeHHA KYIWeU 
HHKOB H O IPpOWeHTe KHWICYHUKOB, 3allOJIHCHHbIX OCTaTKaMU THIN y PpasHbl 
npeycTaBuTenei mioTosqHpIx Polynoidae us aOuccanu u cyOmuTopanu, OOH 
PYXUBAIOT OObUIOe CXOJCTBO. 

Y Bcex Tpex Oosee NOHO OOcIeqOBaHHbIxX BUAOB Polynoidae ocHoBHOH mM 
meH clyxaT pakooOpasupie: Amphipoda B aOuccanu u Decapoda B cyOmuTO: 
pau. B MeHbmUeH cTeMeHH MMH MoefaroTCA CeMCHTAaPHble MOMMXETHI, COBCEM H 
BcTpeyenHpie y H. rarispina. JImum B OHOM cyuae OTMeUeHO HCNOb30BaHE 
Tpymos y aOuccambuon Laetmatonice productas oTrmuune oT OOceOBaHHbIX HaM 
CYOJIMTOPaJIbHbIX IpejictaBuTeneH cem. Polynoidae. Y scex Tpex o6cmeqoBan 
HbIX BHJOB CpeHUe MHACKCHI HAaOJIHCHHA KHINCYHHKOB OKa3aJHCb UpesBbIMAaHH 
OnusKuMH: 211; 269 1 3879/9. 

Y Bcex TpexX BHOB MPOWeCHT KHMWICYHHKOB, COepxKaMHX OCTATKH MMM, © 
oOnjero KONMUeCTBA OOCIeAOBaHHBIX KHINCYHHKOB, OKa3aJICA OJMHAKOBbIM — 
17 u 18%. 


Tlocrynuso 
14 IX 1955 


UMTMPOBAHHAS JIMTEPATYPA 


| 
| 
1H. A. JiuBauosB, Muorometuukosbie yeppu, PyxK. no 3002., 2, 1940.2 M. H.Co Ko) 
uoBa, Ilnranue u NHUeBEIe rpyNMHpOBKH rstyOOKOBOZHOrO 6enToca Jlambueocrounbix mopek 
Tlucceprauus,, 1954. § M.H. Cokowaosa, JAH, 110, N24 (1956). 4 H. gee 
Rep. Dan. Biol. St., 22 (1914). ®&C. M. Jonge Feeding Mechanisms in Invertebra 
tes, Biol. Rev., 3, 24 (1928). 
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BOTAHHKA 


W. H. TOJIYBUHCKHM 


EPATOJIOFTHYECKHE HM3MEHEHHSA NbIIBILEBbIX TPYBOK NO, 
BOSAEMCTBHEM ®HTOHILH)OB 


(IIpedcmaeaeno axademuxom A. JI. Kypcanoscim 28 VI 1956) 


TOKCHUHOCTh JeHCTBHH JeTyYHXx PpakUnli (PUTOHMMAOB Ha MbIJIbIEBbIe 3ePpHa 
ACTeEHHH, OOHapy2xXeHHad HaMH BHayasie Ha wyKe (1), B ambHelwem No_TBep- 
Wacb H JIA PUTOHUNAOB WH pAya Apyrux pacrenui (? 4). YcTaHoBseHO, ITO 
WIbIUHHCTBO PaCTCHHH COMePKUT TO HJM HHO KOMMYECTBO PUTOHUMACB, B ON- 
IEJICHHOM CTEMeCHH BJIHAIONLHX Ha MPOMeHT MpopacTaHusA VM JVIMHY MbIJIbILeBbIX 
y6OoOK MOKPbITOCeMeHHbIX PpacTeHHH. OjHakoO CTeMeHb JeHCTBUA seTyUHX (pH- 
HILMJOB PaSHbIX pacTeHHi HeOMHAKOBA. 

HTOHJUUbI OJHUX paCcTeHHIi MOMHOCTHIO JIH- a 
aloT TIbIJIbIeBbIeE 3€pHa CHOCOOHOCTH K Mpo- 
cranuro (Acer platanoides L., Aesculus 
ppocastanum L., Allium cepaL., Al. sati- 
m L.,Ampelopsis quinquefolia R. et Sch., a hii 
moracia rusticana (Lam.) Schur., Betula 
rrucosa Ehrs., Carpinus betulus L., Ero- a 


iberosus L., Juglans nigra L., J. regia L., 

haseolus vulgaris L., Picea excelsa Linn., 2 
irus communis L., Populus alba L., Prunus 

mestica L., Quercus robur L., Syringa 3 
ilgaris L., Tilia cordata L., Ulmus campe- Don 2S 

mc L., Vitis vinifera L.. u ap.). pyrue ; ; 

SMillb CHIDKalOT- UPOUCHT Mpopacranus! pac. 1, Ttmpuepse tpy6xn Vinca 
SIJIBUCBbIX 3CPCH WH MpOBOAAT K YKOPa4H- minor L. a, 6, @ — Hal uTOMUNAa- 


WHHIO TIbIMbUeBLIX TpyOoK (Acer negundo wu Cerasus avium (L.) Moench.; e, 


_, A. tataricum L., Atriplex nitensSchkuhr., 9 — naa LES sie Humulus lu- 
p 7 


: 


allota nigra L. Caragana arborescens Lam., 
onvolvulus arvensis L., Dianthus barbatus 
., Licium barbarum L., Medicago sativa L., Raphanus sativus L., Viola 
jcolor Wittr. ump.), a B pase cnyuaes HaOMOfanoch [ake CTHMYAMpOBanHe 
oeTa TpyOOK HM yBesMYeHHe MpopacTaHusA MbIJIbILEBbIX 3CPCH (Arctium lappaL., 
faucus carota L., Polygonum aviculare L., Setaria glauca P.B.). Tlocneg- 
se MbI OObACHACM CaObIM BbIAeCHHeM sIeTYYMX CPUTOHUMAOB, YTO (KaK M B 
Ty4aaX C OUCH CNAObIMH O3AMH AJOBUTEIX BeIeCTB) BEET BMCCTO HHTOKCH- 
aul K CTHMYJIMpOBaHHlo pocta (48) 

Oynako 0 cux Mop AelicTBue PUTOHUMACB Ha IbWIbUy MsydasOCb PaBHbIM 
5pa30M M0 MX BAMAHMIO Ha CTeMeHb MpopacTaHHa M [WIN TIbIJIbILeEBbIX TPYOOK. 
[poqomKaa HCCIeOBaHHe B 1955 r., MbI oOpaTusu BHUMaHUe Ha CBOeOOPAa3H IO 
OpMy KOHYMKOB TIbIJIbILeBbIX tpy6ok Vinca minor L., NosBsstoulyloca MO 
TMAHMeM meTyIUX :bpakWUH CUTOHUMAOB JIMCTbEB YepeuIHH AUKOH. Pay MblJb- 
€BbIX TDYOOK HMeJI B BepXHeH 4acTH MOUuKOOOpasHble B3YTHA, B TO BPeMA Kak 
KOHTPOJIe MOAOCHBIX H3MCHEHHH He HaOmofamoch. ITO 3acTaBuslo Hac Oosee 
HUMaTebHO MIpHcMoTpeTbced K cbopMe TpyOok B j\pyrux pacTBOpax MH BCKOPe 
pI OOHAPY2KEHbI ene Gonee UNTepecHbIe POPMaTHBHBIC oOpasoBaHua y Tpy- 
ok Vinca minor L. mpu mpopacTaHHu MbIJIbIbl Has (PHTOHUMAaMM [pyrux 


acTeHHit. 
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MuorounceHubie H MHOroOOpasHble H3MeCHeHHA OOHAPYy2KeHbI MOA BOSE} 
crBuem (puTonmuyzos Humulus lupulus L. (pue. 1). Ou BpIpakasICcb B OOpasti 
BalIMH MHOFOWMCeHHbIX MOUKOOOPasHbIX B3AYTHH MW pasBeTBJICHHM TbIbIeBE: 
TpyOok, NpuyemM Bcergja y OKOHYAHNA (Ha BepxXylluke) MOcTeqHHX. Tloqo6n 
(13MeHeHHBIX) TpyGoK HaOmoJaloch NO 30% OT BcCex Npopociwimx Hay (puto 

uugamu H. lupulus. B To *xe BpeMa B KOH| 

poule K JJaHHOMY OMNbITY, Tak 2%Ke KaK HB MBI 

POUMCJICHHBIX Cryyaax (140 onpiToB) KOHTP) 

JI K JPYPHM OMbITaM, MOOOHbIX H3MeCHeHY 

OOHAPyXKUTb HE ylaBaslOCb: BC€ OHM BOSHMK 

JIM TOJIbKO Of, BUIMAHHeEM (UTOHUMAOB. | 

Oco6eHHO spKue TepaTOJOrHyecKHe H3MI 

HCHHA IIbIIbUeBbIX TpyOOK OOHAPYyKeHbI Hé 

MM [Ip Bo3sjeHcTBHH (pHTOHILMaMu Melilott 

officinalis (L.) Desz. 3yecb Hna6mofasod 

CHJIbHOe pasBeTBIeHHe TpyOoK, HatllOMHHal 

IUHX BHeWIHe Mpopocume cemMeHa C pa3BeT: 

JIQHHbIMH KOpHsamu (puc. 2). [louxooOpa3Hb 

B3yTHH (Kak TPH BosfekicTBuH CUuTOHUMA 

Puc. 2. Tuipuessie tpyoxn Vinca MM YMCTOTEIa, YepelHN MIM XMeJIA) He Obl 
minor L. nag d@uTonuugzamu Melilotus o6HapyKeHo, UTO CBHJ[eTeJIbCTByeT O CHel 
officinalis (L.) Ders. (buYHOCTH BAMAHHA CHTOHUMJOB pasHb 
pacTeHHui. 

IlomumMo panHee OTMCYCHHBIX PpacTeHH MeHCTBHe (PHTOHILMAOB Ha TIbIJIbIeBB 
3epHa Vinca minor L. okaspiBaror Takxe cylefyiouyue pactenus: Abutilon hy 
ridum, Cirsium arvense Scop., Clivia miniata Hook., Digraphis arundinac 
(L.) Trin., Ficus elastica Roxb., Hordeum distichum L., Lathyrus pratens 
L., Lavatera thuringiaca L., Leucanthemum 
vulgare L., Rosa canina L., Triticum vulgare Vill. 


Vutepecuo, 4To mouTH Bce OOHapyxKeHHEIe (pop- I \ 
MaTHBHble H3MCHECHHA IIbIIbIeBLIX TpyOOK HaOvroja- 
JIMCb rJlaBHbIM OOpasom y Vinca minor L., xoTs MbI 
IIpOCMaTPHBaJIM Mpopactarouly1o MbWIbILy y MHOrHx 
(40 AByX J[eCATKOB) BuOB pacTeHut. [lomumo Vin- 


ca minor L. H3MeHeHHbIe TpyOKH HaM yjlaslOCb Ha- 

6m10faTb (1a H TO B HeOOMbUIOM KOMMYeCTBeE TPy- 

6ok) eure y Campanula persicifolia L. nog Bos- 

yecTBuem curonuuygos Hordeum distichum L. 

(puc. 3). XapakTepHoO Ip 3TOM, TO B- JaHHOM Ss 
calyuae H3MCHCHHA MMeIM yoxKe HHOM BY — popMy SP 
OyNaBOBHAHbIX YTOJMCHHH BepxHeH uacTH TpyOoK 


M, YTO OCOOCHHO 3HAMCHATEIbHO, MOMOOHBIE KE H3- pyc. 3. Tbimpuespie fae 


| 
] 


MCHeCHHA (MO BO3eHCTBHEM (PHTOHILMAOB TOrO %*Ke Campanula persicifolia L. x 
Hordeum distichum) na6moganucb uM cpeqn Mpitb- uToutazamu Humulus lupul 
WeBbIX TpyOoK Vinca minor L. Lx. Busy. DH) Mcp uaiaa 

VnTepecHO, HaKOHell, HM TO, UYTO MbIJIbILeBbIC OE ae 
TpyOKH, H3MeHCHHbIe NO BIUAHHEM PUTOHIMAOB, B | 
OOJIbIIMHCTBE CJly4aeB 10 [WIHHe (KaK M NO NpoueHTy NpopacTanua) He OTHE 
IOTCAH OT KOHTPOJIbHBIX. | 

Cpeyoh WJId NpopauiuBaHHa B HaWuXx oMmbiTax cryxum 10% pacTBop caxapi 
B Bole. IlpopamuBanne BenOcb B BUCHYMX KallIAX C BHYTPeHHeli CTOPOHBI KPH 
eK uameKk [lerpH B TpexkpaTHOH NOBTOpHOCTH. | 


Tlocrynuso | 
16 X11 41955 | 


UMTUPOBAHHAA JIMTEPATYPA 


1Y. H. Tony6uucxuh, Iipupona, Ne 3 (1949). *? H. H. Tonyéu 
JIAH, 68, Ne5 (1949). 31. M. Tony6uucxu it, Bor. xypx. AH YPCP, 9, 
4B. A. Conospbes, MAH, 97, Ne4 (1954). 
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4 Jloraann Akanemun Hayk CCCP 
iy 1956. Tom 110, Ni 6 


inf AHATOMHfl PACTEHHH 


t E. B. BEJIM4KO 


il OCOBEHHOCTH AHATOMUYECKOLO CTPOEHHA 
BTOPHYUHbIX KOPHEH PHCA 


(ITpedcmasaeno axademuxom A. JI. Kypcanosoim 9 VI 1956) 


HccreqopaHuA 3aBicuMocTH MmopcbomormuecKoli cTpyKTypbl KOpHeBOH cH- 
TeMbI PCa OT CTPyKTypbI MOUBbI H e€€ BOMHOPO PEXHMa CBHJeTeMbCTBYIOT 06 
‘QICKINOUATEAbHOH TaCTHYHOCTH STOrO opraHa pactTenus. B onyOnuKOBaHHOli 
famu paOoTe NoKasaHbI HEKOTOpHIe 3aBuCUMOCTH MopdomornuecKoli CTPYKTYPbI 


| 
i 
| 


Puc. 1. Beapit CKOMC., a — Kopenpb 3 crpyktypHol nesaToneHHOH NOUBLI, 30Ha ANpdepern- 
Javan TKaHel; 6 — KOPeHb H3 CTPYKTYPHOM 3aTOMMeHHOK MouBEI, 30a LUdepenunauny TKa- 
jue; 6 — KOpeHb H3 CTPYKTYPHOH 3aTOMJIeCHHOH MoUBbI, 30Ha BCACIBAHHA; @—KO!I CHbu3 Gec- 
i ¥ > vo ; Pj o = 
licrpyKtypHoii He3aTOIJICHHOH MOYBbI, 30Ha BCACbIBAHHA; O — KOpeHb H3 CTPyKTYPHOH HesaTon 
JICHHOM MOUBbI, 30Ha BCaCcbIBaHiA 


DKOPHeil OT yKa3aHHbIX (PaKTOPOB BHeLIHeH cpeypl (*). Ilo Boupocy 00 aHasoruy- 
/HBIX 3aBMCHMOCTAX B AHATOMHYECKOM CTPOeCHHH KOPHeH B WHTepaType HMerIoTCH 
\Kpaiine cKyfHbIe cBeyeHua. B padorax P. JO. Pook BH (7) u Ceru (°) mpuBo- 
jAATCA PHCYHKM AHATOMHYECKOTO CTPOCHUA KOPHEHt puca, OLNaKO 6e3 J\eTabHOrO 
ONHCaHHA YCJIOBHM cpesbl POPMHPOBAHHA STHX KOPHEH WH BHE 3aBMCHMOCTH OT 
'30HbI KOpHA. Bonee OOcTOATebHO STOT BOIIpOC Hcce_oBaH O. I]. Ps6Ouyn (He 
| om yOMKOBaHO). OH YCTaHOBMJI, B YaCTHOCTH, UTO asTIMepMuc KOpHeH, POpMupyio- 
[UXCA B YCJIOBUAX 3aTOMCHHOH MOUBbI, paspyiluaeTCA B HavaJle 3OHbI BCaCHI- 
ipanusd. IlapanmenbHo paspylIeHHIO KJeTOK STIMepMuica UfeT H Mpomecc pac- 
‘tajla KJI€TOK BHYTPeHHeli KOpbI KOPHA, B pesybTaTe Yero OOpasyeTCA BO3YXO- 
HOcHaa TKaHb (a9peHXEMa). 


| 1417 
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Cna6aa W3y4eHHOCTb 9TOrO BOTIpoca noOyjusia Hac MpOBecTu AHATOMUYECHD 
HCCeOBaHHe BTOPHYHDIX KOPHel puca, OOpasyrOWlMXCA B YCIOBMAX: a) 3aTHpM 
jleHHOl MOUBI, 6) MOUBbI, yBulaxkHAeMOH RO 70—80% Kall MJ1JIApHOH BAroeps 
KocTH. TOT uf [pyroli BOAHbI pexKHM Opis COSaH: a) Ha CCTECTBEHHOM CTPYKTYPH 
mouse 3-sleTHero ulacTa Opoilaemol smouepHbl, 6) Ha TOM we MOUBe, Me?pi) 
HHYeECKH OOECCTPYKTYPeHHOM JO NOMHOrO MpOxo*KAeHHA Yepes CHTO C OTB! 
cTHaAMH 0,0 MM. 

Bo Bcex ueTbIPeX BapHaHTAaX Cpefbl HSyYeHHIO MOABepriuch [Ba COpTa PHihWw 
a) Bempiit CKOMC, cranfaprupiit MaOBOQOTpeOoBaTe/IbHbI CopT, H 6) Keng 
BbIPallMBaeMbIM TOJIbKO IPH 3aTOMMJIeHHIps 

Haunnaa C MOMe€HTa KYIICHHA, KOT 
y puca OOpasoBblBaloTCA BTOPHUHbIe (II 
JlaTOUHBIe) KOPHH, M0 OCHOBHDIM (pa3aM Efi 
reTalluH MpOH3BOAMIaCb OTMBIBKA KOPH PE 
u OTOOP poo JIA Nocueqyroulero aHa7pi 
MuueCcKOrO aHalH3a. B Tpomecce aHasypy 
6blIO CenaHo cBbIUe 1500 MHKPOCHHMK4 ys 
MOnepeyHbIx cpe30B KopHelt. ComocTaBay 
HHe MOJIYYCHHbIX Pe3YJbTAaTOB TIPHBespy 
Hac K CJIC/{YIOULHM BbIBOJaM: iy 

1. Bauaune cpesbl OOuTaHHA He CKa 
BaeTCH Ha AHATOMHYCCKOM CTPOeCHHH KOp); 
lO 3OHbI AUpPepenuuvaluu TKAHeH BK JOM 
Disa eRe eeneteroarc aoe TeJIbHO. OTO noyTBepxaeTca puce. | ap 
HesaTOIeHHOH Mou, 30Ha BeacbiBanux Ha KOTOPbIX NpHBeJeHbI MUKPOPCTorpad 

TlONepedHbIX Cpe30B kopHeH BessoroC KON 

2. B ycNOBHAX 3aTOMJICHHOH MOUBbI KaK CTPYKTYPHOM, Tak H OOeccTpyK 
peHHOH, B KOHWe 3OHbI AMPpepeHUMalWW HauUMHaeTCA paciial KseTOK SIME 
muca. KonTakT KOPHA C BHeIHel Cpesqoh MpoucxoyuT mocse sTOrO MO BHI! 
yacTH MepvmeTpa KsIeTOK 9K30epMbI. Kopuespie 
BOJIOCKH BTAKHX YCJIOBNUAX He OOpasyroTca. Tu- 
NMYHbIM Cpe3s TaKOrO KOPHA MOKa3aH Ha puc. 1 é@. 

3. AnaOrv4HO HjeT Mpomwecc Tpancdopma- 
IMM BHeWIHel KOpbl HM B OOCTaHOBKe He3aTOT- 
JeHHOM OGeccTpyKTypeHHOH ouBbl (puc. | 2). 
MoxHO TIpesMONOKUTb, YTO CTHMYJIATOPOM pas- | 
PYWeHHA KsIeTOK SNHAepMuCca B OOOHX Ccyyaax 
ABMACTCA HeOCTaTOK CBOOOAHOrO KUCIOpONa. 

4. Ilpu BbipaliuBaHHy puca Ha CTpyKTypHOl 
He3aTONJICHHOH MOUBE paspYIIeCHHA KJIeETOK 3TIH- 
jepmMuca He mpoucxoyur. BmecTo pacnaya kseT- r E 
KH SIIMepMuca jaloT HayaJlO KOPHeBbIM BOWIOC- Be eBacassia tact iOS 
Kam. B 93TOM cyy4ae CTpoeHve BHeIIHeH KOPpbI 
KOPHA pHca He HMeeT MPHHLMMNAIbHbIX OTMHYMH MO CPpaBHEHHIO C OOBIUHBIN 
CYXOJOJIbHBIMH 3ylakaMH (pyc. | 0). 

5. Cnoco6HocTh OCOpas0BaHHA KOPHEBbIX BOJIOCKOB HE ABJIAeTCA Cen) 
HOW Jia CyxogqombHoro copta Bempii CKOMC. B Taxol xe cTeneHH eto 06) 
laeT HW THMMUHbIM JIA KYJIbTYpbl C 3aTOMMeHHemM copT KexHji30 (puc. 2). Cuct 
MaTHU¥eCKH HaOofawllanca pasHulla M@xK]y 3ITHMH J[ByYMA COPTaMH 3aKJH 
yaeTCA B TOM, 4YTO KOpHH Benoro CKOMC Tomme KopHett Keno. 

6. PaspyuieHHe KJIeETOK NapeHXHMbI BHYTPeHHelt KOpbI H OOpa3s0BaHne agpel 
XHMbI IIPOHCXOAAT y OOOHX COPTOB pica, He3aBHCHMO OT YCJIOBHii MOUBeHHC 
cpejipl. | 

Mbt NpOvs3BeIH CpaBHeHHe NOJYYeHHbIX Pe3YJIbTATOB C AHAJOPHUHbIMH Tp) 
WeccaMH MpOWCXOAALMMH y 3aBeOMO CyxOfombHOrO Mpoca (Panicum mille. 
ceum) H y THmH4HOrO ruyg~podutTa — Su3annu (Zizania). O6a stu pacTeHua BE 
paljHBaucb Ha CTPpyKTypHOH NoyBe Np OOOMX YKa3aHHBbIX BBIIIe YCJIOBMS 
BO,HOrO pexuMa. B pe3ysbTaTe OKa3aslOcb: 
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1, IIpu saronnenun noyBEl 8—5-cM CJIOeM BOJbI POCO CHOCOGHO HOpMaJIbHO 
3ABePIUNTb IWHKJI KUSHEHHOFO pasBUTHA OOpas0BaHHeM XOPOUIO BHITIOJIHEHHBIX, 
BCXOMKUX CeMAH. 

2. Kopnu mpoca B O6cTaHOBKe 3aTOMMJICHHOM MOUBbl KOPHEBBIX BOJIOCKOB He 
“pPOpasyior, a YacTb KeTOK BHYTpeHHeli KOpbI paciiajaeTca, OOpasya aspeHxumy 
“pHuc. 3). 

3. [pu Braxuoctu 70—80% OT KanMJWIApHOM BaaroemMKocTH, Su3aHHA He 
MOXKCT BereTHPOBATb B HAIUMX OMbITaX H HeEH3MeHHO NornOaua. 

4. Ha kopHaAx Su3aHHH IPH BbIpamlNBaHHu 6€3 3aTOMJeCHUA KOPHEBbIX BO- 
{JIOCKOB He OOpasyeTCA. STO BO3MOXKHO H ABJIACTCA NPHUHHOM ruben ee pacte- 
uu B TaKHX YCJIOBHAX. 

Ha OcHOoBe COMOCTaBJICEHHA BCX H3JIOMKCHHbIX JAHHbIX Mbl CUHTACM BO3MOK- 
“WHBIM IPHATH K BBIBOAY, ITO 110 CBOeH 9KOMOFHYeECKOH IpHpose pC CTONT 3HauH- 
€JIbHO OMKe K Mpocy, weM K SH3aHHH, T. €. HE MO*KET CUHTATbCA THINHUHBIM 
uapoputom. MesoduTuad IpHpoya puca NpOABIAeTCA B OOA3ATeEbHOM RO3HHK- 


“HO (8all[MTHOM) TKaHbIO, KJIETKH SMHAepMuca, He Oyy4H B COCTOAHHH B OOCTa- 

HOBKe aHa39poOOHOH cpesbI OOpasoBaTb KOPHEBbIe BOJIOCKH, MpeNATCTBY!OT HOP- 
MaJIbHOMY MOUBCHHOMY MIMTaHHIO, a NMOTOMy — COpacpiBaloTcs. 

“}  Bmecte c TeM HesIb34 OTPHIaTb, YTO MO CpaBHeHHIO C OObIYHBIMH CYXOJOJIb- 

HBIMH 31aKaMH puc OOsaqaeT ABHO BbIPaxXCHHOM TOBbILICHHOH BOOyCTOMUH- 

‘@poctbrio. [ipu3sHakv ee NpOABJIAIOTCA B OOpas0BaHHH a9Ppe€HXHMbI Kak IPH 3a- 


Ifocrynusto 
8 VI 1956 


ILMTUPOBAHHAA JIMNTEPATYPA 
Lp. b&b. BenuuKko, 1. ©. Mepouna, Tp. Kyoan. c:-x.uucr., 


B. 2 (30) ( 
# Pp. 10. Poxesuu, Tp. npuxa. 6or., rener. u cenex., 27,8.4(1931). *R.L. Sethi 
4 Mem. of the Dept. Agric. in India, 18 (1930). 
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Jloxrnayn Akagemuu nayx CCCP | 
1956. Tom 110, Ne 6 | 


PU3HONOFH A PACTEHH& 
A. ®. ®JIEPOB u B. K. ATYJIOBA 


O BJIAAHHAW CBETA HA AHATOMHYECKOE CTPOEHHE 
BUHOrPAHOM JIO3bI 


(ITpedcmaeaeno axademuxom A. JI. Kypcanoeom 14 VII 1956) 


B cBs3v ¢ pa6oTou NO BbIABJICHHIO TIpH4YHH, OOYCJIOBJIMBaIOWHX YyCTOH 
BOCTb HOJ3CMHbIX “UaCTeH KYCTa K IATHHCTOMY HeEKPO3y, MbI H3ydaJIH aHaTOM 
(pu3HOOrMuecKHe H3MeHeHHsA, MpOMCxOAAMHe B J103aX, MOCTOAHHO Haxoy 
muxca B nouBe. IIpu STOM ObINO yYCTAaHOBJeCHO, YTO TOA3EMHbIE JIO3bI TO CBOeM 
aHaTOMHYeCKOMY CTPOeCHHIO HM (PU3SHONOrMYeCKOMY COCTOAHHIO 3aHHMaloT Tp 
M@XKYTOUHOS TMOMOKEHHE MEXKLY cTeOJIeM H KOPHeM. 

Ja BbIACHeHHA IPHYHH STHX H3MCHCHHH, U B YaCTHOCTH HX 3aBHCHMOCT 
OT BOSJeHCTBHA CBeTa, MbI IIPHMeCHHIH CJIeyIoulyo MeTOMKy. 

OHOJIETHHE JIO3bI, OTXOHUIHE OT TOMOBbI KYCTa, MOJIHOCTbIO JIMWAJIM CBET 
B TeyeHHe BCero BereTalMOHHOTO MepvoOsa, OOepTHIBaA ONpeesIeHHbIe y4acTK 
(qmmHOK 50—60 cm) dombroi, He NpomycKalomleH yabTpapuoueroBbix ye: 
YepHOH CBeTOHeENpOHHaemon Oymarol, a cBepxy cepol Oymarol mo UB 
Kopbl. KoOHTpouvieM ciyKHIIa PAOM pacmouoKeHHaA 03a. SaTeMHeHHe JIC 
IIPOBOMJIOCb Cpasy 2%xe MOCe OTKPbITHA KYCTOB HW MpofospKaNOcb WO NO3qHe 
oceHv. OceHbio ompeyeneHHble yuacTKH 3aTeCMHeHHbIX HM He3aTCMHEHHbIX JIC 
cpesaJIWCb H NOBepraducbh CpaBHHTeIbHOMY AHATOMHYeECKOMY HCCeOBaHUKt 
a TakxKe H3yYeHHIO Ha CcofepxKaHHe 3anacnoro KpaXMaua. 

Ha OCHOBaHHH JBYXJIETHHX AHATOMHYCCKHX HCCJIEAOBAHHH BbIABHJIOCh pe 
KO€ PasIM4UHe B CTPOCHHH 3aTCMHCHHbIX HW H€3aTEMHEHHbIX YaCTeH BHHOrpayHo) 
JIO3bI. 

Y 3aTeMHEHHbIX UYacTel (puc. 1 uw 2) HaOmOfanocb caeyroulee: 1) Kopa 
CepAUCBHHHBIe JIYYH CHJIbHO pa3spacTaoTca B WIMpMHy, CeKTOpbI COCyHCTO 
BOJIOKHHCTHIX TYYKOB CyKaloTcs; 2) MpoOKa 3akJabIBaeTCA HepaBHOMepH 
Kak y KOpHeH; 3) TOQHYHBIE KOJIbIa JPeBECHHbI TOHbINe, YEM y HesaTeMHe 
HbIX JIO3. 

OTMeYeHHbIe OCOOeCHHOCTH B CTPOCHHH 3aTCMHEHHBIX J103 MpHOmMKaIOT HF 
K KOPHAM. 

Jia CpaBHeHvA pMBOAATCA MuKpOdoTorpadun He3aTeMHEHHOM JOSE 
(puc. 3u 4). Kak BuHO u3 MuKpOoTorpadul, kopa 3eCb TOHbILe, CepsNeBHH) 
HbIe WH pajMaJIbHbIe YY YE, CEKTOPb! COCYAMCTO-BOJOKHMCTHIX TY4KOF 
IMHpe, TORMYHOE KOJbIO APEBECHHbI NOCMeHerO roqa OYeHb WHpOKOe. 

IIpu ucceqoBaHHu Ha cOsepwKaHve KpaxXMasla MUKPOXHMHYeCKHM MeTOJOM 
OKasaJlOCb, YTO JIMINCHHE CBETA BbISbIBAIO H3MCHEHHe B HAaKONMeCHUM Kpaxmadd 
HM ero JlOKaIH3allMH, €@ UMCHHO: B 3aTeEMHCHHBIX YaCTAX KPaXMawa 3HAUHTeIbH 
OOsbINe, YEM B HE3ATEMHEHHBIX, OCOOCHHO B KOPOBO Napenxume, mpHveraromel 
K mpoOke (cm. puc. 1) Hy OCHOBaHHA CepAUeBHHHbIX sy4el (cM. puc. 2). Tloqo6: 
HOe 2Ke ABeHHe HaOMIOMaeTCH B KOPHAX, ABMAIONIMXCA «CKMaOM 3anacHbly 
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DES il Puc. 2 


Puc, 1. AnaTomHyuecKoe cTpoeHHe H XapaKTep OTIOXKeEHHA KpaXMaJla B 3aTeMHeH- 
HOH J103e 
Puc. 2. Xapaktep oTMO%KeHHA KpaXMasa y OCHOBaHHA CepAUeEBHHHBIX Jyyelt 3a- 
TEMHCHHOH JIO3bI 


Puc. 3 Puc. 4 
Puc. 3. AnatToMuyecKoe cTpoeHHe HM XapaKTep OTJIO%KeCHHA KpaXMaJla B He3a- 
TeCMHeEHHOM s103e 
Puc. 4. Xapaxrep oTs0OxKeHHA KpaXxMaJia y OCHOBAHHA CepALeBHHHBIX Jly¥eH He3sa- 
TeEMHECHHOH JIO3bI 


TLAH, 1. 110, Ne 6, Panepow u ArydoBa 


ea TebHEX BellecTB». TakHM OOpa30M, Hapsyly C. H3MeHeHHeM aHaTomHue- 
CKOrO CTPOeHHA B CTeO/EBbIX YaCTAX IPH OTCYTCTBHH CBeTa NpOHvCxogAT ruy6o- 
\KHe H3MeHeHHA (bH3HOOrMyeCcKOrO XapakTepa. 

Ha OCHOBaHHH MpOBeeCHHbIX HAMH JBYXJIETHHX HCCeAOBAHHH MbI UPHXOAUM 
K CJleqyIOWleMy 3aKJIOUeHHIO: 

a) JIMIUeHHe CBeTa BbISbIBAeT H3MCHCHHE AHATOMHYECKOFO CTpOeHHA cTebue- 
‘BbIX YAacTeH TO THY KOpHeH; 
|. 6) BMecTe C TEM YACTHYHO H3MeHAIOTCH HW (PYHKOHH CTeOA, B CTOPOHy OOub- 
wero HaKONJICHHA MUTATeJIbHbIX BELILECTB. 


Beepoccuiickuli Hay4Ho-HCCeNOBaTebCKHii Tlocrynusio 
HHCTHTYT BHHOrpasapctBa WH BHHOJeINA 24 IV 1956 
r. Hopouepxacck, Poct. o6.1. 
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Jloxnagn AkafemMun Hayk CcCccP 
1956. Tom 110, Ne 6 


B. Cc. KAPMHYHHKOB, useH-KoppecnoHyenT AH CCCP A. H. CBETOBHJIOB, 
A. C. TPOWMH 


MOryIOULEHHE W OTAAYUA PAXMOAKTHBHOLO KAJIbBUUNA 
JA®HHAMM, WMKJIONAMM rynhsMu 


Sanaueii Hacrosueli padoTbi Obis0 yaliTH CmocoO BBeeHHA B TeJIO MOJOLK 
pbi6 OcTaTOUHO OOMbIIMX KOJIMNECTB paHOaKTHBHOrO M30TONa KaJIbULHA 
W3y4HTb Clay, paWOakTHBHOCTH ppi6, coep2kallux Ca*°, BO BpeMA HaxO*K eH 
ux B UACTOH NpyAOBOH Boge. Pemenne stoi 3a,a4H COCOOCTBOBAMO Obl paspa 
6oTKe MeTOa MACCOBOH MapKHPOBKH MaJIbKOB Ha Oonee WJM MeHee NPOROMKH- 
TeJIbHbIM CPOK H BbIACHEHHIO NyTeH MMHEpasbHOrO MHTAHHA ppd. OkciepHMeHTBI 
NpOBoAWuch C TynwsmMu (Lebistes reticulatus (Peters.)) MpH KOMHATHO 


2 i 5 
remmiepatype (20—22°). PaquoakTHBHbili KaJIbIHH Ca*® BBOAHICA B TeMO pbIO 
nyTeM UX KOpMJeHHA TMUlel, 


coyep»kamelt Ca*°, HWuIH BbI,epxKH- 
BaHHeM pbiO B BOe, B KOTOPO! 
ObIIO paCTBOPpeHO palHOaKTHBHOS 
BeuecTBO Ca**Cle. B KauecTBe 
TMH pbiO OblwH HCIIOJIb3OBaHb 
yapHuH HW WHKJIONBI. 

TlormoujeHve paquvoakTHBHOre 
76 9 ry, Zévac KaubIulMA paiKaMu ppiOamu, 4 
TakxKe OTJaia HMH 9STOrO H30TO- 
Puc. 1. Tlormomenue “lapHiamu payvoaxTupHoro) 1a B HepajWOaKTHBHY!0 BOY KOH- 
Kaba H3  pacTBopa,Ca*°Cle Bo BpeMenH TPONMpOBaHCb MyTeM MoycueTa 
4HCJla HMMYJIbCOB B €QHHHLy Bpe-; 
MeHH B HaBeCKe BBICYHICHHbIX H TWATeCJIbHO pacTepTbIX KHBOTHBIX HJIM B HaBe-) 
cke HX 30ubIl. J]id cpaBHeHiA H3MepsslaCb TakKxKe B OMHAKOBbIX YCJIOBHAX 
PaqWOakTHBHOCTb cpeyb, B KOTOPOM COfepxKasNCb paykn HH pHlOn. IIpobn, 
TIpeqHasHayveHHble AIA aHaslv3a, NOMeIWaIvch B CielWalbHO JA STHX Wemen | 
H3POTOBJICHHBIC LITAMMNOBAaHHbIe JIATYHHBIC TapenouKH. Jia BHeECeHHA MOMpaBKU 
B OTCYeT HMIYJIbCOB 3a CuUeT MOFJIOMeHHA B-YacTHI, B Macce TpOOb! BLIYepyHBa- 

JIMCb KPHBbI€ 3A€BHCHMOCTH CKOPOCTH C4eTa HMIyJIbCOB OT BeCa MpObpt. 

B nepBol cepHv onpiToB H3y4aslocb MorsjomwjenHe ZapHHAMH MW WHKIONAaMH 
PayqWOakTHBHOrO KaJIbuMA M3 pacTBOpa. PauKu cofepxKaNch pasmM4UHOe BpemMa | 
B J[€XJOPHPOBaHHOH BOOMPOBOAHOH BOe, B KOTOPOM Obl pacTBOpeH payHo-| 
aKTHBHBIii KaJIbLLMA Bdopme CaCle. YaeubHad aKTHBHOCTb pacTBOpa COCTaBIAUIA | 
2 MK/a. KoHueHTpalua KasbuHA B pacTBope Opa 38 mr%. B Haumx 
yCIOBHAX H3MepeHua aKTHBHOCTb Q,1 Mia sToro pacTBopa Oblma paBHa 
102 500 umn/mux. 

Ha puc. | noka3aHa CKOPOCTb NOrsOWleHHA XKHBBIMH JlabHuamu Ca*> v3 
pactsopa. Ilo xoqy KpuBOi Ha 9TOM PHCYHKe BHAHO, YTO CKOPOCTb AKKYMYJIAILMH 
Ca*® yapHHAMH OKa3aslacb HavOOJIbIel B MepBbIe YaCbI OMbITa, B MOCe_yIOUIeM 
OHa yMeHbIUaeTcH. Ha OCHOBaHHH MpHBeeHHbIX JaHHbIX MbI BbICUMTaJIM, 4TO 
3a nepsppie 30 MHH. B ZapHHN nepewio u3 cpeybl 4,9 mr Ca (paqHoakTMBHOrO HU 
HepayMoakTHBuHoro) Ha 100 r chip. Beca JabuHul, a yepes 46 uac. 50 mun.— 
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} 138,3 mr. K stomy sBpemenn paquoakTupnocTs Haduuk OcTursa BeHUHHBT, 
|B 3,6 pasa npeBnuatome paquoaKkTHBHOocTS cpeybl. OTO ropopuT o Gob,UIOL 
| AKKYMyJIMpyromleH cnoco6noctu jacunli m0 oTHOWeHHIO K KaJIbILHIO. 

_ Awagornunple onpiTbl C UWMKONAaMH Janu IIPHMEPHO Take Ke PesyJbTATHI. 
| CkopocTb cnayqa pagquoakTuBHocTH apHu WM IMKJONOB MOce Hx MepeHe- 
CCH HS palMOakTHBHOrO pacTBOpa B YacTO CMeHHAeMyI0 HepayMoaKTHBHY!O 
) Boy Obila H3yy4eHa B Apyroii ce 


'KOB B YHMCTOH Boye 
| Kpusasn Ha puc. 2 noKaspipaer 


PHU OTBITOB. Tlayqenne PaHOakTHBHOCTH pau- 


POHCXOANIIO OYCHb ObICTpO, OCOGeHHO B TepBEIe MHHYTEI. 


MaeHue paqvoakTHBHOCTH WUK- RSs sd 

HOMOB B YNCTOH Boxe. LKIO- 8S s,00 

Mibl Mpe(BaPUTeENbHO BHILepxKHU- Ss y 

Bauch 16 wac. B pacrBope S&S W 

Ca*°Cle c yyenbHol aKTHBHO- 88g 

icTb10 2 mx/1. Paquoaxtusnocts ~~ ? 6 & 0 wb s-vae 
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Puc. 2. Cay paquoakTuBuocru WHKJONOB, cosep2xKa- 
mjHX Ca*°, BO BpeMA HaXOpKeEHHA HX B HepaquoaKTHB- 
HOH Boye 


paykoB 3a nepspe 30 MmuHH. 
| YMeHbIMAeTCA MpHMepHo B 2 pa- 
f3a, 3a 1 vac —B 8 pasa. Cnay 
}paquoakTHBHOcTH B 2 pasa 
f3a cueT ofHoro ecTecTBeHHOrO pacnaja Ca*® jomKeH ObiI Obl mpoHsoliTu 
)TOJbKO yepe3 162 qHA. OuesnyHO, YTO YMCHbUIeCHHE AKTHBHOCTH WHKJIOMNOB B Te- 
} dene NepBoro Yaca NPOU3OIMO NOYTH HCKJIOUHTebHO 3a CcueT oTWaNH Ca4> 
)B OKpy2Kalolly!o cpezy. B jambuelem cay paqMoakTMBHOCTH 3ameqaertca, 
( yMeHbILeHHe aKTHBHOCTH B 2 pasa HaOJOqaeTcA yepes KarxKbIe MocTe_yroulHe 
) 23 uaca. CkopocTb CHH2KeHMA AKTHBHOCTH OCTaeTCS, OJHAKO, BbICOKOH, HW HeECOM- 
) HEHHO, YTO paqWOaKTHBHOCTh IWMKJIONOB YMCHbIUAeTCA B OCHOBHOM 3a CUECT BbIMEI- 
j BaHHA M3 OpraHH3MOB payHuoaKTHB- 
HOrO KaJIbILMA WH, BO3MOXKHO, 3aMme- 


2 HbI CPO CTAaOHJIbHbIM KaJIbI[HeM, m0- 
8 2 CTYMArollHM H3 BOJHI. 

NES B caleqyrouleH CepHv OMbITOB MBI 
S34 HCMOJIb30BaIM PalWOaKTHBHbIX IWHK- 
§s f JIONOB J\Jid KOPMJICHHA UMM rynHit. 
>. 0 12 monoypIx ppi6oK Becom 25—35 mr 


4 CAN IC 4a «28 cyto 


TOMelaIHCb Ha 30 ¥ac. B AKBapHyM 
emkocTbio 10 1, B KOTOPbIM JBaxK]bI 
3a 3TO BpeMA BHOCHJIMCb B H30bITKE 
X%KHBbIe WHKJIONbI, MpeqBapHTesLHO 
BpiyepxKanupe 16 u 25 uac. B pac- 
TBOpe Ca**Cle c yyembHOH aKTHBHO- 
cTbio 3 Mk/a. Ilepeq BHeceHHem B 
/AKBaPHYM C pblOaMH LWHKJIONbI TPHK]bI UPOMbIBaJIMCb HepafMOaKTHBHOHM BOON. 
. W3 pe3ymbTaToB sTOH cepHu OMbITOB, MpecTaBseuHbIX Ha puc. 3, BUAHO, 
4YTO PaMOaKTHBHOCTb TyNHH yBeJIMYHBaeTCH OUeHb MeyeHHO. Uepes 30 yac. 
‘Kaka ppiOa jjaBasia B cpeyHem 143 umn/mMuH, 4TO cooTBeTcTByeT 480 umn/MHH 
na 100 mr cpp. Beca pblOpi. Unco0 HMNyJIbCOB B MHHYTY JIA WHKJONOB Opto 
‘paBHo 14000 npyv nepBom ux BHeECeHHH B akBapHym H 19000— mpH BTOopom (Ha 
100 mr cpp. Beca). B Kone ONbITOB OCHOBHaA MaCCa WHKJIONOB OCTaBaJacb 
HeECbeyeHHOH pblOamu. PayMoaKkTHBHOCTb STHX WHKJIONOB Oplia elle OYeHb BBI- 
oxo (okono0 1300 umn/muH Ha 100 mr cpIp. Beca). CneqyeT OTMeTHTb, ITO He- 
6ObUIYIO YaCTb PaHOAKTHBHOCTH pbiIO HalO OTHECTH 3a C¥eT TIPAMOrO Norso- 
IWe€HHA H3 BOJbI pacTBopeHHoro Ca**, BHI_eIHeMOro IWMKONaMH B OKpyKalo- 
myro cpeyy. 

OnvCaHHble BbIIUe ONbITLI MOKA3bIBaIOT, YTO BBEJ[EHHE B COCTAB Tela pbiO JO- 
cTaTOUHO OObWIHX KONMYeCTB Ca*> NyTeM CKapMJHBaHHA payqwvOakTHBHOH MHL 
CBxA3aHO C 3aTpaTOl OombuIOrO KONMYeCTBa H30TONAa HM TpeOyer OveHb MHOTO 
Bpemenu. B jlasibHeHIeM MbI epeuliH K paspaOoTKe Apyroro cmocoba BBeje- 
HHA B TeO pbIO payHOakTHBHOrO KaJIbI[dA, a HMCHHO — HemocpeycTBeHHOrO: 
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| Puc. 3. Tocrynsenve paquoakTuBuoro KaJibuna 
'B TeIO TyMHH C paqvhOaKTHBHbIM KOPpMOM (Jlab- 
HHAMU, MeyeHHBIMH Ca**). / — paqHoakTHBHOCTb 
BceH pblObl; 2 — pafwvOaKTHBHOCTb, paccunTan- 
Haa Ha 100 mr cbIp. Beca pbi6bl 


NOMeLICHHA pbIO B pacTBOPp paWOakTHBHOFO BeuIeCTBa. Taxol cmocoO BBeje? 
HUA B TO B3POCAbIX pblO H MosogH P* n Ca*? c WeJbIO MAPKHPOBKH STHX KH! 
BOTHDIX Y2KE IPHMeHAJICA pAqOM aBTopos (7 °). | 

[Ipexye Bcero HaMH Oplla H3y4eHa CKOPOCTb NOTIOWeHHA TyNHAMH Ca 
IPH pa3sMUHbIX CpOKaxX BbIJepXKUBAaHNA UX B PacTBOPe paqHOaKTHBHOTO CaCle: 
Jina atoro 33 Madibka TyNMH TpexAHEBHOrE 
Bospacta BecomM 2—3 Mr KaxK]bIH TMOMeLLAaJIHCE 


S 
38 0 B KiopeTy c 0,5 a pactBopa Ca**Cle c yieuby, 
gs HOM akTHBHOcTbIO 2 MK/a. Uepes onpeserenit 
32 ay HbI€ TIPOM@XKYTKH BpeMeHH MaJbKH B KOH, 
a yecTBe 5—7 IITYK H3BJIeKaIHCb H3 pacTBOpéef, 
SS HW B HHX OMpeyeiaAOCb KOJIMYeCTBO paHoak' 
S30 THBHOPO Kaba. HapactanHe paqvoakTHBHOC! 


J Z i $Me TH M@JIbKOB B 3€BHCHMOCTH OT CpOKa_ BbIJepxKu 


Puc. 4, Tlornomenue rynmamn BaHHa B pactBope Ca*°Clz noKa3aHo Ha PHC. 4| 
pamluoakTHBHOrO KasbiMA 13 pact- CKkopocTh NormoujeHua Ca*°® ppiOamu U3 pac) 
Ab tec aed oR TBOPa OKa3aslaCb 3HAYHTEIbHOH:  yxKe yepes 

1 vac OMH MasleK BeCOM O Mr jJlaeT OKOUI 

150 umn/Muu. Ojnako” KOHIeHTpaluA pafvoakTHBHOrO KaJibuuA B Tesé 
pbiO MO CpaBHeHuIO C KOHMWeHTpalluei ero B cpeje K KOHILY 4-yacoBoro ONbITS 
ocTaeTca Bce elle O4CHb HH3KOH (TAO. 1). | 
| 


z | 
Ta6nmuna 1 TaOmnya 2| 

} 

[lorsomenve rytHaAMu 3-HeEBHOrO BOspacTa Tlanenne pamuoaxrusnocta rynuit Be 
Ca*® u3 oKpyxaiomero pacTBopa (cpeaHuit BpeMeHH mocse mepeneceHHAa UX H 
Bec pbi6 OKONO 3 Mr, yAebHaA AKTHBHOCTb pallMoaKTHBHOrO pacTBopa B YHCTY!O BOF 


pacTBopa 2 MK/n, KOHWeHTpauuA Catt B 


(t=21—22°) 
cpene 38 mr%, t = 21°) 


PafHoaKTHBHOCTb Pbif 


oO 
Vv 
Uyceso0 uM- Bpema nocwe ¥ 4HCIO AM 
ye NyJIbC. B TbICA- 2 nepeHeceH. pbI6 a uHcO uM- | ybc. B 
MaibKOB B p-pe|74X 8 1 MHH. Ha Q HS |PdawvoaKs o§ Tyabe. B | THICAYAaX 
¢ Cael. Per '400 mr ceip. TEBE Dabo = - |1MHH. Ha] MHH. Ha 
; Beca MaJIbKOB SHCT. BOJLY eS 1 ppi6y |100 mr cpp 
ag Beca Madi 
Oa KOB 
15 MuH, 0,6 0,006 
30 mun. 4,4 0,015 5 MHH. 5,7 
4 yac 2,9 0,032 21 uac 309 Bi 
2 uaca 3,8 0,041 5 muHeli 7 301 9,0 
4 waca 6,4 0,070 11 nHet 13 281 Pe 
i 21 7eHb 28 250 0,9 
* Q paBHO OTHOUIeHHIO 4HCa HMMYJIbCOB B 40 qHeli 74 245 0,3 | 


1 mu. Ha 100 mr cbIp. BeCa MaJIbKOB K 4HCAY HM- 
nyspcos B 1 mu. Ha 100 Mr OKpy2xatoljeH cpefbl. | 


anbHeviuve OMbITb! MOKa3aJIW, YTO VeEM BbILWe YeJIbHad AKTHBHOCTb pac} 
TBOpa KaJIbIWA UH YeM OombWe BEC PHIO H MpOMOMKUTeIbHOCTb MX NpeObiBaHHs 
B pajMOakTHBHOM pacTBope, TeM Sombie OKa3bIBaeTCA PaHOaKTHBHOCTD Pbié 
HW TEM JOJIbILe 3TA PaqHOAKTHBHOCTb COXpaHAeTCA Ha BbICOKOM YPOBHe. ] 

Jima onpeseneHHa CKOPOCTH Clagqa paqvoaKTMBHOCTH rynu nocme ux nepé 
Boa H3 paqWOakTHBHOrO pacTBOpa B YHCTY1O BOL Obl NOCTAaBeH ChelMasbHbI 
OMbIT, B KOTOPOM Oosblad NapTHA ppl6 3—4-qHeBHOrO Bospacta (BecoM OT 3 II! 
6 mr) MoMemlalacb Ha 3 4aca B pacTBop Ca**Cle c yqeabHOM aKTHBHOCTHIO 3 MK/J 
B nocaefyrouleM MaJIbKH COJepxKaHch B aKBAapHyMax C 4YacTO CMeHAeMOH Je 
XJIOPHPOBaHHOH BOJONPOBOAHOK BOAO, NOAKapMMMBAIHCb MaHKTOHOM HW 4epe 
ONpeeIeCHHbIe NPOMexXYTKH BPCMeCHH B HUX OMpeAeMAMOCh KOMMUECTBO PaHO 
AKTHBHOrO KaJIbuua. Pe3sybTaTb! OMbITa MpefcTaBseHbl B Tabs. 2. 

TlayeHne paqvoOakTHBHOCTH rynNH moce NepeHeceHHA UX H3 pasHOaKTHB 
HOrO paCTBOpa B YHCTYIO BOY MPOHCXOAUT BHaYawe ObICTpO, MOTOM OHO 3aMe] 
siaetca. 3a 40 Hew akKTHBHOCTb KaxKJOH pblOpl MagqaeT Ha 28%, HO B CBA3H 
POCTOM MaJIbKOB yJ{e@bHaA KOHIEHTPallHA paWOaKTMBHOTO Kab B Ted 
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pei YMeHbINaeTCA 3a STO BpeMA MOUTH B 20 pas. XoTHA Naylenve paquoakTHBHOCTH 
ry NPOUCxXoOAUNT MefeHHO (B pacuerTe Ha Wesy10 pbiOy 3a 40 Heli), ono BCe xe 
MpeBbIUaeT CKOPOCTb ecTecTBeHHOrO pacnaya Ca**. STO yKasbiBaeT Ha HeNpe- 
PbIBHO HAYUIWH OOMeH KaJIbUHA Tesla pblO Ha KaJIbUMA, NOcTyNaioulMi “3 OKPy- 
*KarolleH BOAHOH cpesbl, HapALy C ObicTpbiM yBeMYeHHeM OOulero KOIMUeCTBAa 
KaJIbIMA B OpraHH3Me B CBA3H C pocTOM nocseqHero. 

_. Visnoxwenuple Bbilue SKCN€pHMeHTAJbHbIe JaHHble CBHJCTEILCTBYIOT O TOM, 
TO NOPIOWEHHE KaJIbILHA HCCEQOBaHHbIMH HaMH BOJHbIMH XKHBOTHBIMH (Jlacp- 
HMM, UMKJONbI HW PryMHu) OCYLLECTBIAeTCA HE TOJIbKO 3a C¥eT NOCTyNeHHA STOFO 
iIQJIeEMeHTa C OpraHH4yecKOH numer, HO H HeMocpesCTBeHHO 43 OKpykalomleH 
BOJHOK Cpefbl, B KOTOPOH STOT 9JIEMEHT HAXOJNTCA B PaCTBOPeCHHOM COCTOAHHH. 
IlpuBe,enHble BbIWe MaTepHaJbl FOBOPAT Take O TOM, 4TO B Tee ObicTpO 
pacTyluxX pbiO HMeeT MECTO HE TOJbKO HaKOMVJeCHHe, HO XH HeMpepbiBHbIM OOMeH 
KAJIbILMA, HAXOJALLErOCA B OpraHH3Me, Ha pacTBOPeHHbIM KaybULMH OKpy2Kalo- 
men cpeybl, NocTynaroulwi B OpraHv3m CiMMeh uM Onarofaps, HenOcpeyCTBeH- 
HOMY OOMeHY Yepe3 TKAHH, COMpHKacaroulveca C OKpyKalouleH BOAHOH cpejon. 
B nomb3y 3TOrO rOBOpHT TOT akT, YTO NaqeHHe paqvOaKTHBHOCTH pbIO COBep- 
iuaetca OpicTpee cnafa payqHOakTHBHOCTH UX, eCJIM Obl OHO NPOMCXOAHMO TOMbKO 
F3a cueT eECTeCTBEHHOrO pacnaya Ca*®, CyefyeT yka3aTb, OHAKO, YTO HalH Ha- 
OJIONCHHA MpOTHBOpeyaT aHHbIM, KaCalOULMMCA STOO BONpOCca, MpHBeJeHHbIM 
M. Il. Borospnencxoi (), T. C. Kapsuuxuupm (4) wu VW. A. UWlexanoson (°). 


SoomorMyuecKHH HHCTHTYT Tloctynusio 
Axaglemun Hayk CCCP u 21 V 1956 
Bcecoro3Hbli HAaYYHO-HCCeENOBATeEIbCKHH HHCTHTYT 
osepHoro H pedHoro pbiOHOro xo3siicTBa 
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Jloxnann AkKaweMun Hayk GECP 
4956. Tom 110, Ne 6 


T. A. CHHHILbIHA u T. H. JIOBATHHA 


0 BAPHAHTAX 9KCIEPHMEHTAJIbHOM AJIMMEHTAPHOM 
PUMEPXOJIECTEPHHEMHUM: Y KPOJINKOB 


(Tpedcmasaeno axademuxom H. H. Anuuxosorm 12 V 1956) 


Hacrosujas paOoTta umeer cBoel sajaueli MpocmequTb XapakTep Hapactay 
HUA COjepxKanuA xXOecTepHHa B KPOBH Y KPOJMKOB NIpM 9HTepaJIbHOM BBejle? 
HHM xolecTepHHa. OTOT cnocoO, KaK H3BeCTHO, B HacTOAIee BpeMA o6mlenp H+ 
HAT JIA ZKCIEPUMeHTaJIbHOrO BOCIPOWSBeAeHHA aTePOCKJIepoO3a. Kak BHJH 
u3 muTepatyppl (, 14, 12, 1%), BenmuMHa runepxOecTepHHeMHH y PasHbIxX KPO 
KOB [OCH JIMTebHOTO TepHoa KOpMJeHHA XOeCTepHHOM ObIBaeT OUCH 
pa3ivuHa jake MpH OMMHaKOBbIX ycCOBMAX ONbITa. Hapsayly © CONep2kaHHeM 
XovlecTepHHa B KPOBH Y KPOJHKOB B PAC HalIMX ONbITOB ONPEJEMAIICH TAKE 


me % 
200. Saws 
100 


4% 2 42 56 10 68 98 M2 126 140 154 Gned 


Puc. 1, Kone6anua cofepoKaHua xouectepHna (a) H JelMTHHAa 
(6) B KpOBH y HOPM@JIbHbIX KPOJIMKOB 


WH YpOBeHb JICWMTHHA, TaK KaK H3BeCTHO, YTO pasBUTHe JKCIMePHMeHTAaJIbHOr 
aATePOCKepO3a B 3HaUHTebHOH Mepe 3aBHCHT OT COOTHOINeHHA OOOHX STHX JIK+ 
MOB B KpoBu (2, }°), | 

B paOorax MO BOCHPOU3BEJeHHIO 9KCIEPHMeHTAaIbHOrO aTepocKseposa GovIb+ 
Wel YaCTbIO IIPHBOAATCA JIMUIb OMHOKPAaTHbI€ KOHTPOJIbHbIe ONpeesIeHHA CO-4 
qep2»kaHHaA xomecTepHHa B KpoBH y KpomHKoB. IlosToMy HaMH OblH Mpe_npu- 
HATbI MOBTOPHbIe ONpeqeeHHA XOMeCTepHHA UH JICIMTHHA Y ABYX HOPMA@JIbHBIX 
KPOJIMKOB B TeyeHHe 25 Heeb (cM. puc. 1). Kpome Toro y 20 HopMasbHbIxX Kpo- 
JHKOB COJlepxKaHHe XOJIecTepHHa HW JICWMTHHA B KPOBH ONpefesamoch 3 pas 
B TeyeHHe 4 Heeb, Yepes KaxKAbIe 2 HefenH. ma onpeyzenenua oOmlero xome 
CTepHHa B KPOBH IIPHMeHAHCb cnocoobl Ouresbrapy — CmupHoson u Henur- 
mecca. JIequTHH ONpeyeiAsICA B CHUPTO-3PHPHOH BbITARKKE ChIBOPOTKH M0 (oc 
tbopy (onpegenenue coccbopa no cnocoby Pucke — Cy66apoy). Bee KpouuKHt 
nosyuaH OObIMHbIM pacTHTebHbI Kopm ad libitum. Bec kpomuKoB B Hayamet 
HaOm0feHHA Opt oT 1800 yo 2000 r, a B KoHUe OT 2700 Zo 3600 r. | 

PesybTaTbI HalIMXx OMpeyesenHli MOKasaH, TO B HOPMe y OTJe/bHBIX KPO-4 
JIMKOB YPOBeHb B KPOBH KaK XOJIECTEPHHa, TaK H JICLWMTHHA pasIMueH: xomecTe+ 
puna 67,29 ++17,77 mr%, a newuTHHa 82,13-+25,19 mr %, 4TO B OOmeM COOTBeT- 
CTByeT JIMTepaTypHbIM aHHbIM (°, 8, 9), | 

8 KPOJIHKOB MOCI€ NOBTOPHOrO TpexkpaTHOrO Olpefsemenua (B TeyeHHe 4 He- 
lesb) COMep2%KAHHA BKPOBH XOJIECTepHHAa H JICMHTHHa KOPMHJIHCb 5% pacTBOpOM 
XOJIeCTepHHa BIMOJCOJIHCYHOM Macyie B TeyeHHe 105 AHeH 0 10 Ms exKeqHEBHO Yepes 
*KEYOWHON 30H. Kpome Toro 53 KpOJIWKa NOY 4a EXKEHEBHO TaKOe KE KOJIH- 


YeCTBO XOJIeCTepHHa B Macule B Teyenne OT 130 qo 170 Hel noce NpesBapuTesb- 
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{\YPOBeHb xovlecTepHHa B KposH, a y 8 KPOJIMKOB TakxKe H JICLLUTHHA. 

| Bec kponnKos B nepuog KOPMJICHH XONCCTEPHHOM HOCTeneHHO Hapactas 

B cpequem no 300—400 r B meca, uw auUIb cnycTa 5—6 mecaues, B nocequHe 

1—2 mecaua onpita, Ha6moqanocn H€KOTOpOe NOHMKEeHHE Beca (Ha 200—600 r). 
B Teyenve Bcero onbita y KpomHKoB HaOMoalocb HapacTanue coxepxKaHHA 


OulecTepuHa B KPOBH. OfHakO 9TO HapacTaHHe mpoucxog_uso y passIHMUHbIXx 
{KPOJIHKOB OYeHb 0-pasHomy, He- 


ICMOTP Ha OMHAaKOBOe KOHYecT- me% 2B 
BO BBeJCHHOrO XOvlecTepHHa, NpH- 
GM MOXKHO OblIO HaOmOLaTb He- 
{KOTOPbIe BapHaHTb! HapacTaHusa 
(cOMepxKaHHA XOmeCTepHHa B Kpo- 
‘BH Y KPOMHKOB He38aBHCHMO oT 
BPeMeHH Toga HW MONa KHBOTHBIX. 
| Kak BHJHO 43 puc. 2, 3TH Ba- 
PHaHTbI B OCHOBHOM CBOJATCA K 
IceqyiouleMy: pH epBom Bapu- 
auTe (y KpomuKoB NoNe 83, 76}, 
82, 751, 95, 91, 28) nogqnem xo- 
JIECTePHHEMHH HaynHaeTcA c Mep- 
*BbIX HEH BBEAeHHA XomecTepHHa 
| 4% ypoBeub ero ObICTpO HapacrTaeT, 
[qocTuraa yepe3 2 Heyenu 122— 
(488 mr %. B jambuelimiem ypo- 14 28 42 56 70 84 98 2 126 140 154 168 Aned 
/BeHb XONIeCTepHHa B KpOBH Mpo- 

Puc. 2. Pa3nHunple BapHaHTbI MOBbILIeHHA Xose- 


| AOIKACT HapactaTb, XOTA Hi Gosee CTEPpHHEMHH Npu KOPMJICHHH KpOJIH KOB Xo1ecTe- 
/Me€JJICHHO, H Yepe3 105—120 qHeH DHHOM 


AOCTHraeT BEICOKHX Hp (1000— 

/1200 mr %). 

| IIp# Bropom BapHante Ha6moqaeTca B OOuleM Goulee NocTeneHHoe Hapacta- 
Hue xOulecTepHHemHH (KpomuKu NoNe 76, 52, 97, 65, 10, 77, 17) u uepes 130— 
200 yHeH coqepxKaHHe xolecTepHHa JocTuraeT 520—1370 mr %. Oguaxko y ue- 
KOTOPbIX KpoHKOB (NoNe 65, 77, 17, 76) moce He3HauHTebHOrO yBenHueHHA 
coyep2xkaHHaA XOJIeCTepHHa B 


merh KpOBH B TeyeHHe 3—4 He- 

90 Be 68 eb B Jlaibuelimem nacty- 

mn 75 ho Maio HEKOTOpoe s3amejvleHHe 

HapactaHna  xowlecrepuue- 

0 MHH C HOBbIM TIO{beMOM B 

"th 2 42 56 10 6h 96 112 126140 186 168 182 196 dred © lOCNeAUHe 4—5 Hejenb onbI- 
Ta. 

Puc. 3. Conepxxanve eluTHHa B KpOBH y KpOAHKOB pH Oco6eHHO HHTepecHo, YTS 

Pa3BHTHH aHMeHTapHOli rumepxouectepHHemMuH Y H€KOTOPEIX KPOIMKOB (Tpe- 


THM BapvaHT, NoNe 75, 118, 
94,5,1,3, 6, 8) mpH Tex »xe ycOBUAX 9KCNepHMeHTa HaGOsu0falocb B TeyeHHe 
BCerO ONbITA JIMUIb CpaBHHTeJIbHO HeOObIUOe NOBbILeHve COyepxKaHuA xXose- 
cTepHHa B KpoBH. Tak Halpumep, y kpouuka Ne 118, HecmoTpa Ha AHTeMbHOe 
KOpMsieHue xoylecTepHHoM (170 WHeH), CofepxaHHe ero B KPOBH MOBbICHOCb 
c 50 mr % Bcero sHuIb WO 100 mr %, QOcTUrHyB, TaKHM O6pa3oM, TOJIbKO Bepx- 
Hel rpaHvib! HopMpl. MakcuMasbHOe MOBbIILeHHe COfepxKaHHA XOseCTepHHa B 
KPOBH y 3THX KPOJIMKOB COCTaBJAO TOMbKO 350 mr %. 

Hapsagy c NOBbIMeHHeM YpOBHA XOJIeCTepHHa Y KPOJIHKOB, B HallHX OMbITax 
HaOs0faslOCb TaKxKe HW YBeJHYeHHe COJepxKaHHA JICLMTHHA B KPOBH, OHAaKO 
OTHOCHTeJIbHO B ropa3yO MeHbIIel CTeneHH, 4eM XosecTepHHa (yo 140—250 mr % 
yepes 105—120 que) (cM. puc. 3). Kakux-1H00 BapHaHTOB B XapakTepe MOBpI- 
IWCHHA JICWMTHHA B KPOBM Y OTJCJIbHBIX KPOJMKOB IPH pasBuTHH XomecTepHHe- 
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MMM He OTMeyasl0cb. TombKo y KpouuKa Ne 94, OOHapy2xKHBLUerO JIMUIb HE3HadH 
TeIbHOe MOBbIMeHHe XOeCTepHHa B KPOBH, COfepxKaHHe JICMMTHHAa MONTH Hé 
H3MCHHJIOCb. : | 

Kponukn, «ycTofunpbie> B OTHOWCHHH pasBHTHA aJIMMeHTaPHOH THITepxo) 
ylecTepHHEMHH, COTaBIAIH OKONO 13% BcexX MCCNeOBAaHHbIX HaMu Kusol ag 
YNOMMHaHHA O HaMHYHH MOMOOHEIX KPOJMKOB HMeIOTCA B pa6otax (?, ’, **), Hd 
OObACHEHHA STOFO MHTepeCHOrO ABJICHHA HHKEM He aeTCH. 

MoxkHO MpesnosOx*KUTb, YTO KyCTOHYMBOCTb» HEKOTOPbIX KPOJIMKOB B OTHO} 
IUCHHH pa3BUTHA aJIMMeHTAPHOHM FHIepxXOeCTepHHEMHU 3aBUMCHT OT COCTOAHHS 
OOMeHa BeLIECTB y STHX KPOJIHKOB, KOTOPOe, NO BCeH BepOATHOCTH, pery 7a 
pyeTCAd HepBHO-9HOKPHHHOM CHCTeMOH. | 

Kak M3BecTHO H3 JIMTepaTyPHbIX JAHHbIX, WMTOBMAHAA WKee3a OKA3bIBAell 
3HAUHTeAbHOe BUIMAHMe Ha JIMMOMZHbIM OOmeH B opraHHsMe (7, °, **). B cBasHp 
C 9THM MbI y Byx KpomuKoB (NoNe 94 u 31), «yCTOHYHMBBIX» B OTHOIMCHHH pas; 


bee | 
mu ot | 
ot aed tae, / { 
j } 
: Seca / 9. 
700 4 
XONCCITIEDUH + 
600 +emunmuoypa i 
300T Hayano KOpMneHuA ’ "4 
40) | KOMeCMEPUHOM / 


500 
200 


O % 28 42 56 70 84 98 112 126 140 154 168 182 196 Oneu 


Puc. 4. Conep>xanne xosectepnua (a) u wennTHHa (6) B KPpOBH 
y KpovInKob Mocle BBeAeHHNA MeTHJITHOYpalnsia 


BHTHA aJIMMeCHTapHOM THMepxOJIecTepHHeEMHH, IIPOH3BOAMJIH MOBTOPHBIe BBEJe- | 
HHA, KpOMe XOsecTepHHa, TaKKE MCTHJITHOYpalluia (no 0,3 r exKeMHEBHO), Kak) 
M3BECTHO, MOfaBAAIOWerO PYHKUMIO WLHTOBHAHOM 2xKeesbI. Y THX KPOMHKOB,, 
MMEBIUHX CpaBHHTeJIbHO HH3KOe COfeprxKaHHe XOJIeCTepHHa B KPOBH, HECMOTPS 
Ha JMTebHOe BBEeHHe ero, Mocne WOOABMCHHA MeTHJITHOYpalnia CcOsepKa-} 
HHe XO/eCTepHHa B KPOBH JOBOJIbHO ObICTPpO H pe3KO NOBbIcHNOCb. Tak, y Kpo-) 
nuka Ne 94, y KoTOporo, HECMOTpaA Ha QHTebHOe KOPMJICHHeE XOJIECTEPHHOM | 
(90 qHefi), coqepxxaHHe xONecTepuHa He MpeBocxoguno. 140 mr %, nocne WoOaB-: 
JIeHHA MeTHITHOypallvia yepes 25 AHeH cogepxKaHHe xOseCcTepHHa JOCTHTIIO 
700 mr% = (cm. puc. 4). Y kponukxa Ne 31 Takxe NpH ANMTeMbHOM KOpMJICHHH 
xomecTepHHom (60 qHel) comepoxkaHuve xoecTepuHa ZocTHrso TombKO 100 mr %, 
a nocule JOOaBeHHA MeTHJITHOYpallsia B TevVeHHe NOcesyroulux 35 He MOBBI- | 
cHocb 7o 2500 mr %. Pa3sBuBuiaica runepxoecTepHHeMHA NpH Npo_osmKaB- 
INEMCAH BBeCHHH MeTHJITHOypallula yepxKUBaacb B TeX 2%Ke Mpeemax B Te- 
yeHHe JIHTebHOrO BpemeHH (10 Heyeub). Hapagy c pasBuTHeM runepxonecte- 
pHHemMHu y KposuKa Ne 94 nog BAMAHHeM MeTHJTHOypalluna HaOmOfanocb 3a- 
MeTHOe YBeJIMYeHHe Tak%Ke HM COepxKaHHA. JeUMTHHA B KpoBH (Zo 260 mr%). 
HexorTopoe HapacTaHue JICHHTHHA NpOsowKaNOCh axe HW Tora, KOrya comep- 
*KaHHe XONeCTepHHa, JOCTHFHYB BbICOKOFO YPOBHA, OCTAaBasOCb 63 H3MeHeCHHA. 

PesybTaTbl NpOBeeCHHbIX HAMM HCCeqOBAHHH YKa3bIBaloT Ha HeNMpaBHJb- 
HOCTb CYUeCTByIOWlero NpescTaBJIeEHHA, YTO KPOMHKH JIEPKO HaCbIULaOTCA BBO- 
AMbIM H3BHE XOJIECTEPHHOM HBcerga aloT NP 9TOM BBICOKy1O rMnepxowectTe- 
pHHemuio. B AeHCTBHTeIbHOCTH 2K€ KPOJIMKH HCOJMHAKOBO OTHOCATCA K BBOJH- 
MOMY. XOlecTepHHy, OOHAPyKUBaA BeCbMa Pa3sJIHYHYIO CTeneHb runepxouecte- 
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{PHHCMHH, Y HEKOTOPbIX H3 HHX arxKe NOCMe AHTeIbHOrO NepHoqa KOpMJIeHHA 
[xOulecTepHHOM TOUTH HE IIPOHCXOQUT NOBbILICHHA YPOBHA XOWecTepHHa B KPOBH. 

Takum OOpa30M, pa3BHTHe aJIMMCHTapHOM rHunepxomecTepHHeMHU Yy KpOWH- 
}Ka HCJIb3A PaCCMATPHBATb JIMIUb KAK Pe3yJIbTaT MpOCTOH «3arpy3KH» OpraHv3mMa 
)xoylecTepHHOM. I]pH NOBbINeHHH cofepxKaHHA XOJIeCTepHHa B KpOBH B OMbITax 
|C KOPMJICHHEM KPOJIHKOB 9THM BeLECTBOM CYIIECTBEHHOE 3Ha4YeHHe HMECT TakxKe 
;COCTOAHHE OOMEHA, JlauIeKO He OJHHAKOBOe Y Pa3JIHUHbIX KPOJIHKOB, YTO BMOMHE 
)corjacyeTca c JaHHbiMvH B. B. TatapcKxoro. Orcioqa BAAHO, YTO KPOJIHK Kak 
} SKCMEPUMEHTAaJIbHOE 2KUBOTHOE BOBCE HE ABJIACTCA CTOJIb HENOAXOAALLHM OODbEK- 
TOM JA H3yYeHHA aTepocKyiIepo3sa, KaK 9TO YTBEpKaloT HEKOTOPbIe ABTOPbI. 
| Hanpotws, y KpOwiHKa, Kak BUAHO M3 Mpefbiywjero, H3MCEHYHBOe COCTOAHHe 
}oOMeHa, NOo,oOHO Tomy, KaK H YeOBeKa, HMCCT BaxKHOe 3HAYCHHE B pa3sBHTHH 
| AIMMeHTAapHOrO aTepocKyepo3a. OTHM JaHHbI€ ONbITOB Ha KPOJIMKaX B H3Be- 
TCTHOH Mepe COsIM>KalOTCA C YCJOBHAMH BOSHHKHOBeCHHA aTepOCKsepOTHYeCKUX 
} H3MCHCHHH y YeJIOBeKa TaKxKe WH B WaTOreHeTHYeCKOM OTHOUICHHH, 


WucTHTyT SKCMepHMeHTaIbHOH MeAHUMHEI Ilocrynusto 
Axkaflemuu Mequuuuckux HayK CCCP 29 XII 1955 
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Jloxnann Akagemuu nayrx CCCP 
1956. Tom 110, Ne 6 


T. T. YPTAHIOKAH 


NEPEKJIOUEHHE B YCJIOBHOPE®JIEKTOPHOH JEATEJIbBHOCT 
yY WEHKOB 


(IT pedcmaeaeno axademuxom JI. A. Opbeau 27 IV 1956) 


B u3BecTHOH HaM JIMTepaType MbI He HallliM paOoT Ha WleHKaX, MOCBALLeEH) 
HbIX KOPKOBOMy [lepeKsIOUCHHIO B YCJIOBHOPedJIeCKTOPHOK  jeATeIbHOCTH! 
B 9TOl CBA3H, KaK HaM KaxKeTCA, NOJIYYeHHbIe HAMM JaHHbIe AOJKHbI MpeycTaB} 
JIATb MHTepec. | 

B naweli paOoTre KopKoBoe NepeksOueHHe H3y4aOCb B (opMe NMepeksroye 
HHA YyCOBHOpedeCKTOPHOH JIeATeJIbHOCTH C OJHOH KOHEYHOCTH Ha [pyry1 
TlepexsouaTesiemM B HaLlIMX OMbITaX ABJIAJMCb M@HKCTKH OT 3JIEKTPOJOB WH Ph 
OOpyHKH JIA PervcTpalWu JBYXKeHHA Jlalbl, NepeMenlaeMble C OJHOM KOHEY! 
HOCTH Ha [pyryto. STOT cnoco6 ucceOBaHHA (MPHHUHN NepeKsIOGeHHA B YCJIOB 
HOpedJICKTOPHOH JICEATCJIbHOCTH) HaMH Obl] HCNOJb3OBaH elle H MOTOMY, 4TY 
Hapayy C KOPKOBbIM MepeKJIOUCHHeEM, OH MO3BONAeT CYAHTb HO JeATeIbHOCT! 
KOXKHOrO aHasM3aTopa. 

B Hallux HCCIeQOBaHHAX, IIPOBCeCHHbIX Ha 4 WeHKaXx, OT 2-70 6-meca4HOre 
BO3PaCTa, IJJICKTPOOOOPOHHTEJIbHbIC JBHTaTeJIbHbIe YCJIOBHBIe pedJIeKCbI BbIPa 
OaTbIBaIHCb 10 wWaqAueH JBuraTebHO-OOOpOHHTeIbHOH MeToyHKe I leTponae 
nospcKoro. I]puH NOMOLH 3STOH METOMMKH HaM yjlasloCb BbIPaOOTATb XOPOLIO BbI 
P@KeHHbIC, TPOUHbIe 3allHTHbIe JBUraTeJIbHbIe YCJIOBHbIe pedseKchl. Y Bcex 
NOMOMbITHDIX 2KMBOTHBIX TMOJIOMKHTeMbHBIE YCJIOBHbIe pedJIeKCbl OOpa3s0BaHce 
Ha akyCTHUeCKHe (CHJIbHbIM 3BOHOK), Ha OlITHUeCKHe (CBeT) H Ha KOXKHO-M€XaHH- 
yeckHe (KaCasiKa) pa3fpaxKUTeIH C OJHOBPeCMeHHOH perucTpalvel bixaHua. 
TiudcbepeHuvpoBouHbIM pa3sypaxHTemem cay KH cna6pii 3BOHOK. KopKosoe: 
NepekJIOUeHHe NYTeH B YCJOBHOpedMeEKTOPHOH JeATeJIbHOCTH IPH MOMOLMI nepe-+ 
MECLICHHA MaHXKETKH C OMHOM 3aHeH KOHCYHOCTH Ha J[pyrylo H3y4asOcb Kak Y) 
HOPMAJIbHbIX, TaK HM Y ON€PHPOBaHHBIX WI€HKOB. QJIEKTPOOOOPOHHTeVIbHbIe yC-) 
JIOBHbIe pec*JIeKCb! BbIPAOATHIBAIHCh C 3aJ[HHX JIEBLIX KOHeYHOCTeH. Y Tpex ULeH~ 
KOB JO ONepaTHBHOrO NOBpexKeCHHA CNHHHOFO MOSra ObIIH BbIPaOOTAaHbl YETKHE 
HM MpPOUHble SICEKTPOOOOPOHHTeJIbHbIe YCJIOBHbIe pedIeKCb! C 3aHeli amb. Jana 
BbI3OBa TpaBMbl CIMHHOrO MO3ra MIpHMeHAACh ONepallua — Nepepeska Meper- 
Hel MOJIOBHHbI CIMHHOrO MO3ra Ha YpOBHe BepXHHX FpyHbIX NOSBOHKOB. | 

Ilocme jocTaTouHoro yMpOveHHA YCJIOBHbIX pedIeKCOB y mwleHKka Kpaca- 
Bulla B onbiTe Ne 8 or 28 VIII 1955 r. BnepBbie MaHxKeTKH OT 9CKTPOJOB UH MpH- 
Oopa WIA pervcTpallui ABHXKeHHA Jan Obl MpHKpeleHbl K MpaBow saqueli 
Jiame BMECTO JIEBOH,T. €. K Jane, C KOTOPOH HHKOra He BbIPaOaTHIBaJICA YCJOB- 
HbIM pedsiekc. Kak BHAHO 43 NpHBe,eHHOK KpUuBOH (puc. 1, J), Ha NOMOKUTeNb- 
HbIC H OTPHUaTeJIbHbIe CHTHAJIbI H CHCTEMbI WWEHOK O€3 MpesBapHTebHOM BbIpa- 
OOTKH JaBal YETKO BbIPAXKEHHbIC YCOBHbIC SCKTPOOOOPOHHTEJIbHbIe perbsCKCbI 
C mpaBok 3aqHel Jlanbl. Uepe3 HECKONbKO OOBIUHDIX OMbITOB MAH2KETKH OT 9U1eK- 
TPOAOB H MpHOopa JA PerHCTpalHu ABYXKEHHA Jalbl BHOBb Obi MpHKpenveHbl 
K TpaBouH sane lane BMecTO JeBoH. B 3TOM ombiTe Takxe (onbiT Ne 10 oT 
2 VIII 1955 r.) Oba Nomy4eHbI YeTKO BbIPaKeHHbIE YCMOBHbIE J BHFaTebHBIe 
SallMTHBIe pedJIeKCbl C MpaBOH 3af{HeH lalbl. CeqyeT OTMETHTb, 4TO B Jamb- 
HEHLUEM, a2Ke B OJHOM H TOM Xe OMNbITe NePpeMeLICHHe MAHKETKH HM SEKTPOMOB 


1130 


oo 


) OMHOW Jlatbl Ha Apyryio Bcerja NpHBOAMIO K MepeKsIOVeHHIO — WeHOK crH- 
bal Ty KOHEYHOCTh, Ha KOTOPOH ObIIH MpHKPpelseHbl MAH2KeTKH. 

Takum oOpa3oM, JaHHble, NowyYeHHbIe y ABYX weHKOB (KpacaBuua u Bo- 
MK), at0T HAM 1paBO 3aKJIOUTb, YTO ONMCaHHAaA (popMa MepeKOueHA B YC- 
(OBHOPeDACKTOPHOM JEATeJIbHOCTH HMCCT MECTO HE TOJIbKO Y B3POCMbIX COOaK 
(0 H y LULCHKOB. 
| Y weHka YMuula, y KOTOpPOrO OblH BHIpAaOOTaHb!I NpOUHBIe yCNOBHBIe ped- 
(€KCbI, KOPKOBOE TIEPeKJIOUVEHHE H38y4aOCb Noce Nepepesku nepeynel mo0- 
BHHbI CIIMHHOrO MOsra Ha ypoBHe V rpyyHoro no3BoHKa. Y mweHKa OpyapKa 


Kacatka JOH OK+ Kacash 


= Sonok + -— Kacankas-—— 


Puc. 1. DeKTpoobopouuTesbubIe yCOBHbIe pedsekcnl. /—menox Kpacapuna, 28 VII 1955, onbit 

No 8; J] — ueHoK Osyapxa, 8 VII 1955 r., onpit Ne 20. A — ManxKeTKH OT 9/1eKTPOOB H lipHOopa 

MIA PperHcTpauun ABM2KeHHA Jlalbl IpHKpelJieHbl K meBoH 3anvnei mane, 6 — K mpaBoH 3aqHel 

imamle, BMeCTO OObIUHO sIeBOH. CBepXy BHH3: 3aNHCb AbIXaTeJIbHbIxX JIBUXKCHHH, 3alHCb ABHraTeJb- 

oli peakuuH, OTMeTKa YCOBHOTO pasipaxKUTeIA, OTMETKA OesyCOBHOFO PasAparxKkUTeIA, OTMCTKA 

ispeMeHH (1 cex.). 3HaKk Ms1oc O3HaYaeT MOJORKUTEMbHbIN passpaxKUTeIb, 3HAK MAHYC — OTPHILa- 
TeJIbHbIA 


! 


mepepeska NepeyHel MOJOBMHbI CIHHHOrO Mosra 6nlla IWpoHsBexena Oe3 mpey- 
BAPUTEMbHOM BbIPACOTKH SJIEKTPOCOOPOHMTeNbHBIX — YCJIOBHPIX pecbsIeKCoB. 
Y nocnequux JByX WeHKOB OMepaluA MpMBesa K H3HAYHTeJIbHbIM CCHCOPHBIM, 
BeEreTATHBHBIM H MOTOPHbIM HapylleHHAM, KOTOpbIe TIpH HOPMasbHOM TeveCHHH 
Mpowecca 3aKHBJICHHA ONepalMOHHOM paHbl NPOXOAMIH B TeYCHHe 10—12 quent. 
Y wenKka YMHUIa B CTA BOCCTAHOBJICHHA JIOKOMOLLHH OblI MOCTaBJIeEH NepBLit 
OMbIT JIA OUCHKH COCTOAHHA paHee BbIPAOOTAHHbIX [BUTaTeJIbHbIX YCJIOBHbIX 
pedmexcos. Y weuka Opyapka B STOM cTay{uu 6blia HauaTa BbIPAaOOTKA JJIEKTPO- 
OOOPOHHTEIbHEIX YCJIOBHBIX peseKCOB. Kak moKa3aJIH Hall OMIbITbI, YCJIOB- 
HBIe pedbsIeKCbl BOCCTAHABJIMBAaIOTCA Hi BbIPAOAaTHIBAIOTCA BO BCAKOM CJlydae, Kak 
MpaBHO, 3afOsrO JO BOSHHKHOBeCHHA HW PaSBUTHA OMOPHBIX H JIOKOMOTOPHBIX 
yHKUM MopaxkeHHbIX KOHEYHOCTEH. Ilpu qambHetuel padoTe c STHMH LIeH- 
KaMM HaM yaslocb Y HX BbIPAaGOTaTb HM BOCCTAHOBHTb YETKHE, MPOUHO BbIparkeH- 
shileshest 


HbI€ MOJIOMKUTEMbHIC H HYJIEBLIC OTPHILATeJbHbIe YCOBHbIC Pe*seKCbI C 3aHe 
neBoli KoneuHOcTH. Y myeHKa Opyapxa B onpite Ne 20 or 8 VII 1955 r., a y mex 
ka Ymuuua B OnbITe 23 oT 6 1X 1955 r. BnepBble MaH2XKeETKH OT SEKTPONOB | 
npHOopa JIA PePHCTPallHH JBYKeHHA Jlalbl Obl IIPUKPenJeHb! K paBou 3a) 
Hei slame BMeCTO OObIUHO JIeEBOH, T. €. K Jane, C KOTOPOM HHKOrya paHbile 
BbIpaOaTHIBAIHCb YCJIOBHbIE pedJIeKCHI. 

Kak 0ka3aJIM Halu MCCIeqOBaHHA, B MepBbI Ke JeHb, CMePBOrO %Ke pax 


BMECTO JIEBOH, T. ©. NPOH3O0INIO NepeksOUeHHE B YCJOBHOPedeKTOPHON jess 
TEJIbHOCTH (puc. 1, I/). Tloqo6upie xe JaHHbIe Obl NONyYeHbI HB nocuenyi 
WUX OMbITax. B OTIENbHBIX ONbITAX MAHKETKM OT SJICKTPOLOB mpHoopa ei 
pervcTpallHu JBYKeHHM alibi MPHKPeNJIANHCh K JI€BOH 3aHeH slane, B cep 
J[HHE ONbITa OHH ObIIH NepeMeuleHbI K NpaBou sane jane, HU B 9TOM CYA 
(onpit Ne 27 or 19 VIII 1955 r.— Opuapxka u onpit Ne 14 or 8 VIII 1955 r.- 
YMHHUa), KaK H BO BCeX MOCeyIOULHX OMbITAX, Mbl HEH3MCHHO HaOwofaJI 
oqHy HW Ty »%e KapTHHy. Wlenxkn Opyapka wu YMHHa JaBasIM YeTKHe, XOporl 
BbIPAXKCHHbIe YCJIOBHbIe pedIeKCbl C TOH Jlalbl, Ha KOTOPOH HaXOJWJIMCb Mal 
X*KeTKH. OTH JAHHbIC YKA3bIBaIOT, YTO, HECMOTPH Ha MIPOM3Be/eHHy!O HaMU One 
pallHio, KOpa TOJOBHOrO MO3ra OCYILECTBJIACT MCXAHH3M KOPKOBOrO TlepeKJIK 
YeHHA, CJICOBATeJIbHO CCTb OCHOBaHHe YTBepxKaTb, YTO MPH YykKa3saHHOM pa 
OOMLEHHH HHTPalleHTpaJIbHbIX MyTeH COXpaHAeTCA KOPKOBAA JOKaJIv3aluA KO 
HbIX pa3paxKeHHi. 

Takum O6pa3oM, Ha OCHOBaHHH MOJYYeHHbIX JAHHbIX MOMKHO 3aKJIOUHTb, IT 
nepeksio4uenve MyTeH B yCNOBHOpedeKTOPHOH JexATeIbHOCTH C OJHON 3aHe? 
Jlanbl Ha Apyryto B CBA3H C MepeMeleHHeEM MaHXKETKH IIPOMCXOMHT He TOJIbK\ 
y B3pOCJIbIX XKHBOTHBIX, HO H y UWLCHKOB Kak B HOpMe, Tak H IPH NOBpexkjeHHl 
NpOBOAAWHX MyTeH CNHHHOrO Mosra. 


Uuctutyt dusnonornu Moctynnso 
Axajylemuu nayk ApmCCP 18 III 1956 
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Joxruann Akanqemun Hayk CCCP 
1956. Tom 110, Ne 6 


ITAPA3HTOJIOPHA 


tO. C. BAJIAWWIOB 


INMTAHHE H XO. CNEPMATOFEHE3A Y CAMILOB WMKCOOBbIX 
| KJIEWEM 


(ITpedcmaeaeno axademuxom E. H. Taenoecxum 24 V 1956) 


| Oco6enHOcTH MHTAaHHA CaMUOB MKCOMOBHIX KuleMeH Mero BAMAHHe Ha xoy 
WCHepMatoreHesa H OMJIOMOTBOpeHHe JO CHX MOP HEMOCTATOUHO OCBEMIEHbI B H- 
Tepatype. Cuutaior (%), uTo Bce camubr cemelicTBa Ixodidae, 3a uckmoueHHeM 
(poqa Ixodes, muTaoTca KpOBbIO M CHapHBaroTcaA Ha xo3auHe. B psaye pador 
(IPHBOAUTCA OMHCaHHe OCOOeHHOCTeH OMJIOJOTBOPeCHHA Y OTJCbHbIX BHOB 
i(7,°, *, °). Hemuorne pa6orni o cnepmatorenese (8, °, 8), oqHaKo, orpaHHunBaroTca 
jmp IMTOJIOPHYeCCKHMH ONHCAaHHAMH HM He CBA3AHbI C aHHbIMM NO OnomOrHu 
MMTaHHA WU OMJOMOTBOPeHHA, 
B nactosmeH paOote ONHcHIBaIOTCA OCOHOeCHHOCTH MMTAHUA VM ero BJIMAHHe Ha 
lcnepmatoreues y Ixodes ricinus L., Hyalomma plumbeum Panzer, Rhipice- 
iphalus turanicus B. Pom., Dermacentor pictus Herm. u Haemaphysalis pun- 
ctata Can. et Fanz. Tonogupie KJICHLH MOMellasIMCb Ha CIHHKY KpoOwMKa Tog 
HakJeHKy HU MOCNe NPHKpeNeHHA YaNAIMCb Yepes ONpefeJeHHble JHU KPOBO- 
cocaHHA. CHATbIC CaMI[bI B3BelIMBasIMCb HW PHKCHpOBaNHCh cmMecamu IleHKkep— 
Maxcumoza, KapHya, Onemmuura 4 Hapauinuna. Cpe3bl H3roToBJIAHCb TOJMML- 
Hoo B 10 uw H OKpaLIMBaHCb a3aHOBbIM MeTOJOM HIM KeJIe3HbIM PEMaTOKCHJIH- 
HOM. Jia BbINCHeEHHA CHOCOOHOCTH CaMILOB K OMJIOJOTBOPeHHIO OHH NOMeLLaHCb 
B IpOOHPKH C FOMOAHbIMM HIM HaCOCaBLIMMHCA HEOMJOJMOTBOPeHHbIMH CaMKaMU 
WM cojlepxKauCcb pH Temnepatype 25°. Uepes 24 vaca MpousBOAUNOCb BCKPbITHE 
CaMKH, H 06 ONMOAOTBOPeCHHH MOKHO ObIJIO CYAMTb NO HaJHYMIO WI OTCYTCTBHIO 
CiepMaTO{03 B BbIBOAHBIX MYTAX MOMOBOM CHCTEMBI. 

Camupi Ix. ricinus He MMTaIOTCA HW TIpH BCKPbITHAX B HX KMWeYHNKe HUKOra 
He Obl HalieHbl CegbI CBexKeH KpoOBH. JIMMIb B peAKHX CyUaAX Oplo Mpocuie- 
2KCHO KPaTKOBpeMeHHOe MorpyxXeHHe FHMOCTOMa B KOMKY XO3AeB, BUMMO, CBA- 
3aHHOe C YHCTO MEXAHHYeCKUM 3aKperseHHemM. HaoOopor, camMUbl re plumbeum, 


Ta6Oauna 1 


Bec caMIlOB HKCOMOBbIX KelleH B NMepHOX MHTAHHS (B MP) 


H. p'umbeum Rh. turanicus Haem. punctata D. pictus 
TIpozoa- 
WUT. NPHK- tf i 
pensienua © g 7) 2) z 
Ha XO3AHHe a Makc. | MHH. 2 Makc. | MHH. a Makc.| MHH. et Make. | MHH. 
B CyTKax Py es sy wt 
1) i=} oO | i-) 
money irs | 17,01 7291S, 95,0} 3,0 | 250 "sO | 1 8" 7,57 98,8") 558 
i. A OM ORO 8,6 | 4,9 ey en. BoM Px) Paral Atk | W210 6,5 
Y, (ORDA 22R oa We ce Sm os )2 5,6 4,4 29 Mins, 2h eles, 0) 1674 9,0 
3 1 Ale28 delet Olle Odell Sate lice Salad, Lalede dot St9,2) 19,4 -110,8 
4 DOO oon iO. aul eo Onl anol 0 bol 2,0 te 8 22m ee hOnG 
5 DA 3) |) Parts || Aken 1). Ossl fel 4,9 BolO) | ei 20) aha. 18, On |banee 
20 ORS ME24 ONPG. Coe 7,9 (4,9 SURE OFS PKS | i 0? Om Toe 
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Rh. turanicus, Haem. punctata u D. pictus o6pluHO NpuKpenIAIMCb K POJIMKy 
yoKe Ha MepBble CyTKH HW BCKOpe Mpucrymasu kK KpoBococaHHW. OO u3MeHeHHAX 
BeCa B NepHO, MHTAHHA MOXKHO CYAUTb NO JaHHbim Tad. |. 

3a cueT MOrsOuleHHOH KPOBH Bec CaMIIOB yBesMuNBaeTCA B 1,5—2 pasa. 
OTor mpupocr AocruraeT B nepppie 3—5 cyToK mpuKpensenusa. Ilocae store” 
HOBaA KpOBb MOPolulaeTcA OUCHb MAJICHbKUMU MOPUMAMH, MO Mepe TepeBapH- 
BaHHA CTapoH, H BeC KJIeNeH 3aMeCTHO He MeHAeTCA, CaMIbl HOPMaJIbHO- 
HaxOMATCA Ha XO3AHHE OT H€CKOVJIb- 
KMX Heeb WO 2—3 mecaueB. Camitbl 
H. aegyptium naxoy_stTca Ha vepenaxax 
oO rojla, COxpaHAA pu 9TOM cmocob- 
HOCTb K OMJIOMOTBOPeHHIO. 

Y Ix, ricinus caMubl cmocoOHbl K 
ONJIOMOTBOPeHHIO Cpa3y TMocJe JIMHbKU. 
CaMa KONYJIAIMA MpOWCXOMT Kak Ha) 
XO3AHHE, YTO ABJIACTCH HOPMAJIbHBIM | 
JIA Bua, Tak uM BHe ero. Y H. plum-| 
beum, Rh. turanicus, Haem. punctata | 
Puc. 1. Ixodes ricinus. 4% cpasy nocae uD. pictus XOJIOAMBIC CAaMItbI HE COs 
wHHbKH. Tlonepeunpiii cpes vepes yyactox COOHbI K omlogoTBopeHuio. Ham uu 
CeMeHHHKa CO 3peuibIMH CHepMuaMH. @uKxca~- pasy He yMaslOCb HaOJIOLaTb CllapHBa- 
Uda cmMecbio Hapaituna. Oxkpacka xele3- YH He MMTABINMXCA CaMILOB 3THX BUJIOB 

ahi hee ee C FOJIOMHbIMH WIM HacCOcaBIUMMHCA CaM-. 

KaMH, HeECMOTPA Ha JWIMTeIbHOe COB-. 

MeCTHOe HaxomeHve. HacocaBmineca CaMUbI CNOCOOHBI K OMIOLOTBOPeHHW F | 
OXOTHO KOMYJIMpy1oT H Nocue yaasleHua c xo3auHa. B npupose cnapuBaHue y 
3STHX BUAOB MpPOUCXOMT TOJIbKO Ha xo3HuHe. HacocaBiineca CaMUbl OObIUHO Ha 
3—5 CyTKM IMTaHuA OTKpensoTCA WULyT IpukpenuBummxca camok. Haas 


Puc. 2. Rhipicephalus turanicus. Tonogupi %. Yuactox ce- 
MeHHHKa CO ClepMaTOuNTaMH NepBoro nopayKa (a). Hasan. 
KeslesHblli reMaTOKCH INE 


CaMKy, CaMell OObIYHO NPHKPelIAeTCH OKOJIO Hee TAK, UTO HX OPIOUIHBIe cTO- 
POHBI TECHO IIpueraloT Apyr K Apyry. B cambili MoMeHT cnapHBaHuA Camel Ha 
HEKOTOPO€ BPe€MA BHOBb OTKPeIWIAeTCA, TaK KaK FO POTOBbIe OpraHbl IpHHUMa- 
for yuacTue B Mepenoce cepmMatodoput. Ilo okonuaHHM akTa capHBaHuUa, WIs- | 
meroca 10—15 mun., camel ocTraetcs NpukpenseHHBIM OKOO CaMKH TO ee OT- | 
TaReHHA, MOCE YCrO MOXKCT MEHAT MCCTO UPHKpelVJIeHHA B MOMCKaX HOBBIX 
camox. B onprrax I’. C. Teppomaticxoro (2) came H. plumbeum OMJIOLOTBOPUUI | 
20—25 camox. B nawiux onbirax caMiBt ONJOMOTBOpAIH mo 10—15 camox | 
cBoero Bua. 

OllucaHHble pasiM4uHA B NOBeeHHH Mpe_craputenelt poga Ixodes nu apyrux | 
POMOB, BUAMMO, CBA3aHbI C PasJIMYHbIMH THNaMM Mporekanua cllepMatorenesa. 
Abe ricinus CiepMaTOreHes 3aKaHUMBaeTCA eule B HUMabHOL case. Y Haco- 
CaBlueHca HUMbi CHYCTH HeKOTOpCe BpeMA MocTe OTNAMeHHA MOKHO HaOJio- | 
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WaTb NepMO pocra cNepMaTOMHTOB, Nocneyrouyve JeIeHHA CO3speBaHUuA HU 
HaKOHell, OOpa3s0BaHHe FTOTOBBIX cilepmMueB. Y TObKO UTO nepenHHABIero 
CaMIa CCEMCHHHKH COJepxaT BNOHE 3pemble cnepmMuu (puc. |), H MOsTOMy OH 
es ese K OngoqoTBopeHHio. MutTepecHo OTMeTHTD, uTO y 9Toro Bua 
2KCKHe HU ) 
ee ee ee HHMQbI XOPOMIO OTMMYAIOTCA OT 2KCHCKHX 3HAYHTCIbHO 
Y CaMlOB J{pyrHX H3yYeHHbIX PONOB STOO CeMelicTBa Ha HUMasIbHOU tase 
HaOJOfaeTCA JIMWIb PAasSMHOXKeHHE ClepMaTOrOHHeB UH HayasIO pocTa cnepMaTo- 
IWMTOB TepBoro nopsyKa. Ha stron cra- 
JMM clepMaToreHe3 BPe€MeHHO IIpHo- 
CTaHaBJINBaeTca. Y TOJIOHbIX CaAMILOB 
mro60ro BOspacTa HHKaKHX H3MeHe- 
HMM B CCEMCHHHKaX He OTMeYeHO, H 
OHH COCTOAT H3 OJHUX CilepMaToLH- 
TOB TepBoro nopsyKa (puc. 2). [loc- 
Jie IpukpelIeHuA K XO3HHHY H M0- 
TIOULEHHA MepBbIX NOPUWH KPOBH Ha- 
cTylaeT OpicTpoe 3aBepiueHHe ciep- 
MaToreHe3a. CrepMaTOLUUTbI ObicTpo 
pacTyT H B OTJeJbHbIX JOJIbKaXx Ce- 
MC€HHHKOB HauHHaloTcA JeJIeHHA CO- 
3peBaHHaA. OObINHO OHH COBMaaloTC pyc. 3. Rhipicephalus turanicus.-% Ha YerBep- 
MOMCHTOM TIOJHOTO HACbINeCHHA HAM Tele cyTKu MpuKpersenus. YuactoK cemenHika 
}Ke HAYHHAIOTCA HECKOMbKO paHbuie CO CHepMaTOuMTAMH B Hepuon ReneHia Caper a: 
(puc. a O6pasyroueca clepMaT Hb] nua (a). Hapaumu. )KelesHbit remaTOKCH JIMA 
ObICTpO TpeBpallaioTCH B TOTOBbIe 
cnepmuu. CeMeHHHKH Camila, OTKpemMBeroca B 
JlepxKaT spenpie crepmaTo3ongpl (puc. 4). 
Heo6xouMO OTMeTHTb, 4YTO CospeBaHHe criep 
C€MCHHHKa IIPOHCXOJHT HEOJHOBPeMeHHO. B nepBy 


nmouckax CaMKH, Bcerfa CO- 


MMe€B B PasJIHUHbIX OUbKaX 
10 OUepefb TOTOBbIC CHEpMHH 
o6pasyrioTca B 30He, NIpHse- 
Kalle K BbIBOJHbIM IIpOTo- 
KaM, HM OTCHoja cilepMaTo- 
reHe3 MOCTeNeHHO paciipoctT- 
panserca Ha Oonee yasien- 
Hble yuacTKH. B pesyJibTaTe 
B C@MCHHHKaxX STHX BU]OB, 
Hapayly CO 3pesIbIMH CepMH- 
AMM, BCTpewaloTcA  OJIbKH 
CO CHepMaTOLMTaMU, TOJIbKO 
YTO TIPHCTYNMBIUMMH K poc- 
ty. JImilub y CaMIJOB, OIJ0- 
JJOTBOPHBIWHX HECKOJIBKO Ca- 
MOK H JWIHTeMbHOe BpeMA 
Puc. 4. Rhipicephalus turanicus. G Ha msaTbie CyTKH HaxONAWUXCH Ha XO3AHHE, 
MUTaHHA Tepe ciapHBaHveM. YuacToK CeMeHHHKa C LroO- B C@MCHHHKAax COMePRATCH 
TOBbIMH CHepMuaMu (a) H CcilepMaTHjaMu (6). Hasaumu. oypeKo TOTOBbIe CMepMHH. 
a ec OnucanHaa KapTHHa CBOM- 
CTBeHHa BCe€M M3y4eHHbIM 

BuaM JaHHOM rpynMbl HW OTMMUAeTCH JIMILIb HeSHAUHTeIbHBIMM JeTaJIAMH. 
U3 npuBeeHHblx HAOMIOMCHUM BUAHO, YTO B CeMeHCTBE Ixodidae cymmecTBy!0oT 
BHAUNTEIbHBIE PasHUHA B WHTAaHHM HM OMJIOMOTBOPeHHH MeKy caMuamMu poya 
Ixodes, c OHO CTOPOHBI, H POROB Hyalomma, Dermacentor, Rhipicephalus 
u Haemaphysalis—c gpyrolt. Camubl Ixodes o6prgHo He IIMTaroTcCA, CMepMaTo- 
reHe3 3aBepilaeTcA y HHX Ha HUMAIbHOH ase MU ONMOLOTBOPeCHHEe MOET mpo- 

MCXOUTb cpasy Mocde JIMHbKH Kak Ha XO3AHHE, Tal M BHe ero. 

CemeHHukn rosogqubrx camyos Hyalomma, Rhipicephalus, Dermacentor 


u Haemaphysalis cogepxaT JIMIIb clepMaTOUHTel nepporo mopayKka. [is 3a- 
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BepleHHA CHepMaTOreHesa OHH HYy2KalOTcA B OOAZATeEJIbHOM IHTAaHHH KPOBbIO 
M JIMWUb MOce STOFO CTAHOBATCH CHOCOOHbIMH K ONJIOOTBOpeHHIO. CnapHBaHHe | 
MIpOUCXOHT Ha XO3HHHE, IPHYeM CaMI[bI C CO3PCBLIHMH MOJOBbIMH TIpOyKTaMH, | 
34 H€EMHOrHMH HCKJIIOYCHHAMM, BPCMeCHHO OTKPeMNJAIOTCA H AKTHBHO pasbICKH- 
BaloT CaMOK. 


SoomormueckHH MHCTHTYT Tlocrynuso 
Akaylemuu nayK CCCP 15 V 1956 
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PeHHAX JIHHeEHHbIX pudpepenwHasb- 
HbIX OMepaTOpOB C YaCTHbIMH Ipo- 
H3BOXHbIMH NepBoro MopayKa 
. B. Hseanos. IlpH6nnxeHHOe peulerie 
OCOObIX HHTerpabHbIX ypaBHeHHli 
[. H. Wsatreuxui-Wanupe. Kaaccudu- 
KauHA MOfYJApPHbIX Tpynn 
. A. Posentbeaby. Teometpuyeckxaa 
MHTeplipeTaluaA CHMMeTPHyeCKHX Mmpo- 
CTpaHCTB C MpoOcTbIMH PyHmaMeHTasb- 
HbIMH rpynnamMu eae 
}naropect Cengos. O6 ofHOM xusiacce 
peryaApHO MOHOTOHHBIX  (QyHKIHH 
|. HW. Bopospuy. O HeKoToppix c1yuanx 
CylleCTBOBaHHA TepHOsHuecKHX pe- 
GUM mme! Gel hos es Se Se cay eas 
» WH. Sy6os. MVeccaeqopanHe oxpect- 
HOCTH MOsOxKCHHA PaABHOBeCHA CHCTe- 
MbI juddepeHwHabHbIX ypaBHeHHH. 
Bb. Jingckui. O nomHote cucTembl 
COOCTBEHHBIX H  MpHcoeqHHeHHbIx 
@yHKUHH HecamocipsxKeHHoro §jud- 
cbepeHiiHabHoro oneparopa .... 
[. $l. Heturyuep. k-ujleHHOe = Ta- 


Ye 


| OyJIHpOBaHve, YyMeHbWweHHe  4NCcIa 
9KCIeEpHMeHTOB JIA  COCTABJICHHA 
«HauabHOH TaOsJHUbIy A pacillenwe- 
Hue 2 2MMMpHuecKHX ee 3—4 
MepeMeHHbIX .. . eee 2 
. A. Hukouaesa. O Ti onuneniion 
MOcTpOeHHH KOHOpMHOrO mpeobpa- 


30BaHHA MeTOOM COMPAXKeHHbIX TPH- 
TOHOMeTpHuecKHX PANOB . .... 
A. TpexoruiH. O6 oOfHnO3sHayHOCTH 


npeycraBieHHA WYHKWHH MHOrHX 
Te peMeHHBIX cynepno3suuveh  dyHK- 
WHuli MeHblIero ucla mMepeMeHHbIx 


B OaHaxOBbIX MpocTpaHcTBax .. . 
A. 3uurep. O He3aBHCHMOCTH MOJIH- 
HOMHaJIbHbIX H KBa3HIOJIHHOMHAaJIb- 
ape RC TRDOMS Ole eae Ooo 0 6 one © 
. WK. Koumeses. OO orpannueHHOcTH 
B Lp MpOH3BOAHEIX pelleHHH IIHN- 
THyeCKHX YypaBHeHHH HW CHCTeM . 
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CHCTEMATHUYUECKHM YKA3Z3ATEJIb 


lr. HW. Meapuukos. Hexoroppie Bompocsi 
lipamoro Metoya JianmyHopa .... . 

WM. E. Orneseuxun. Hexoropbie Tay- 
OepOBbl TEOPeMbI WIA TBOHHHIX PAOB 

b. Tl. Myrayes. O ypyx nmpHemax npu- 
OJIM2KCHHOTO BBIYHCICEHHA COOCTBEH- 
HbIX 3HaYeHHH H COOCTBeEHHBIX BeKTO- 
(NOB, ‘ 

B. B. Panxkos. O TlopsaKe HanoxKHMo- 
CTH MOBepXHOCTeL c COOTBETCTBYIOIIel 
Ha HHX CONpaAKeHHOH cHcTemMoit 

A. A. Jlesun. Cmemannpie 3aqaun aa 
HeKOTOPbIX NapadouMuecKHx CHcTeM 

10. Jj. Maxcumos. Ovenku KoaddumneH- 
TOB JIA HEKOTOPbIX KJIaCCOB aHaJii- 
THYECKHX YHKUHH .. . 

9. VT. MMo3Hsk. Annpoxcumanua— 6ec- 
KOHeEYHO MasIbIX M3rHOaHHii mMoBepx- 
HOCTeH HYyJICBOH KPHBH3HBI. .. . 

A. A. Taaaaau. O cxoqumocru SEAN 
HATBHBIX PA OBP sree ccs ye ee 

B. A. Ueunk. Ilpn6nn Kenn MeTon 
pelleHHA CHCTeM CHHTY.IAPHBIX mud- 
(epeHUHaIbHLIX YpaBHeHH 

3. HW. Waparnna. Jlokanbupie npeyesb- 
HbIe TeOPeMbl JIA HEKOTOPbIX CXeM 
WHKIHyeCKUX MpoweccoB . 

C. Jl. Iigeapman. Hopmasmpupie yu: 
JlaMeHTaJIbHbie MaTpHUbI pellieHHit 
napadouWuecKHxX CHCTeM 

B. A. Beptreim. O6 ycoBunx TIpuMene- 
Hua meToga Hprorona : 

HW. UH. Boposuy. O metoze By6uona— 
TanepkuHa B HesHHelHOH TeopHH 
KoeOaHHH MOMOTHX OG6Os0NeK : 

E. B. Boponorckas. Metoy @yHKuHoua- 
OB B MpHO%xKeHHH kK HOJMHOMaM 
la WY AGN CEE aa coe aenn ee oe 

M. M. Jlaspextbes. KowuuectseHubie 
yYTOUHCHHA BHYTPeHHHX TeOpeM eqHH- 
CRBEHHO GTi iil oil teet cs) oud Ge Sy er Ada e 

O. B. CapmaHos. Heo6xogumble Hu JO- 
cTaTOYHbie YCOBHA CcyllecTBOBAaHHA 
JMCKpeTHOrO pesesbHOrO 3aKOHa y 
yenu Mapxkopa 43 JByx COocTOosHHM 

C. H. Cayruu. Ilpumenenve metoya yari- 
JbIPHHCKOrO THA MpHOJHKeHHOTO 
pelieHHA OnepaTOplbixX ypaBHeHuh 

. 3. Asa3zameuan. 3anaua qupppak- 
MH B MHOFOCBA3HOH OOacTH . 

10. M. Bepesanckni. O6o6ujeHve Teo- 
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017 


O21 


727 


pempst Boxuepa Ha pa3sioxweHua M10 
cCOOCTBeHHDIM (yHKIWAM ypaBHeHnit 
B YACTHBIX MPOH3BOAHBIX , . . . 

®. A. Bepesun. IIpemcrapnenHa KoM- 
IWI@KCHBIX MOJYMPOCTbIX rpyll B OaHa- 
XOBOM [pocTpaHcTBe : 

A. B. Buuagse. K mpo6meme ypapnenniti 
cMemlaHHoro THMa B MHOrOMepHbIx 
o6s1acTax 

B. M. Bopox. O6 onuom xapaKTepucTH- 
yecKOM cBOlicTBe mapaOojMuecKHx 
cucTemM . So 8 ‘ 

A. J. Teponumyc. on HeKOTOPEIX jocta- 
TOUHBIX YCJIOBHAX CXOHMOCTH IIpo- 
yecca Pyppe — Uebpimesa 

A. ®. Jlapuyenxo. O6 ofHOm pa3noct- 
HOM MeTOfle pelleHHA ypaBHeHHa 
Jlamsaca ¢ OceBOH CHMMeTpHelt ‘ 

M. M. Joxp6amsan u UW. O. Xayatpan. 


O nomnote cucremst bynKuuit {2*7} 
B KOMIJeKCHOH OOaCTH Ip B3BelleH- 
HO-KBafpaTHyeckol anmpoOkcHMalun 

A. Wi. Kocromapos. O6 acummToruuec- 
KOM T0BeMeHHH pelIecHHHi CHCTeM 
JIMHeHHbIX WHudpdepenHuarbHblx ypaB- 
HeHHii MepBoro NOpAAKa B OKPeCTHO- 
CTH UHpperyApHo-oco6oH TOUKH 

M. A. Kpeitsec, HW. A. Battnmreitn u 
H. J. Atsenurrat. O6 ofHomM mpH- 
6ope AIA MpHOH2xKeHHOrTO HoMmorpa- 
(pHpoBanusa 

I. Mapxaces. O6 omuoti rpanHunoit 3a- 


) 
faye a ypaBHeHua 5x Ae = 9 : 


JI. Jj. Huxonenxo. O6 ofHOomM jocTaTou- 
HOM yCJIOBHH HeKOeOaTeIbHOCTH pe- 
meHHH ypaBHenua y” + f(x)y = 0 

A. JI. Oxnnmux. IIpocrpancrsa myreii 
HM paccyioeHHble mpocrpaHcTBa 

(Cc. H. Cayrun. HeorpanuyenHo npume- 
HMMbIH MeTog Tuma C. A. Uanupru- 
Ha WIA OObIKHOBEHHBIX pUpPepeHu H- 
aJIbHBIX YpaBHeHHM 72-ro mOpAKa 

MW. Ji. Cosponos. O Hexoroppix cBoii- 
CTBAX CHHIYJIAPHbIX OMepaTopoB Hu 
PellleHHit CHHTYyJIApHEIX HHTerpavb- 
HbIX YypPaBHeHHit 

K. B. Temxo. BommyxKuas eMKOCT 11 panbl 
@Mypbe ... 


II, MEXAHHKA 


A. C. Keap3on. CamoneHTpipoBanie 
HM ypaBHOBelIMBaHHe %KeCTKOTO pOTO- 
pa, Bpaujaromjeroca B ABYX ympyrHux 
onopax 

WM. M. Boux. 06 ‘OHOM Kuracce aBTOKO- 
JI@OATeIbBHBIX CHCTeEM ....,.... 

M. W. Aprodonescxuh. J[pa HopBnlx 
TOUHBIX HalpaBIAIOuluX MexaHH3mMa 

B. H. Yenomel. O Bo3moxKHOCTH MOBBI- 
WWeHHA YCTOHYHBOCTH ympyrHx cH- 
cTeM MpH Nomomu BHOpanHit 


III. APPONHHAMHKA 


C. C. [puropsxu. O6 ofHolt sayaue reo- 
PHH Kpblma KOHeUHOTO pasmaxa . 
IV. THINTPOMEXAHHKA 


Wl. A. Spoc. Onpenenenue Han6oub- 
WHX Oe3BOMHEIX H Oe3rasOBbIx e6H- 
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TOB HeCOBePIICHHBIX CKBa%KHH MeTO- 
OM BAS8KOCTHOH aHaviOrHu . 

B. Il. [Wnaatosckui. O rpHMeHenHH 
KOHTYPHBIX HHTerpaioB B 3aqayax 
HanopHoH dHJIbTpanHH HeCxKHMae- 
MOM 2KHKOCTH K CKBa%XHHaM . . 

A. A. Ippoc. OnpeneteHve OTHOCHTEIb- 
HbIX MpOHHWaemoctei H dyHKUHH 
pacmpeyeseHHA IIpH BbITeCHeHHH Hetp- 
TH BOO 


THUPABIHKA 
IT. K. Muxaiisos. Crporoe petlienHe 
gaqauH O06 HcTeueHHH IpyHTOBbIx 


BOX H3 TOPH3O0HTaJIbHOrO vlacTa B 
OacceHH c Ooulee TAXKeMON 2XHAKOCTHIO 


VI. TEOPHA YIPYTOCTH 


A. C. Yoasuy. OcecumMMerpuHunaa 3a- 
yaya TeOpHH ympyrocTH faa nosmy- 
mpoctpaHcTBa ¢ KPpyroBoli JHHHeL 
pasyema YTpaHHuHbIX YCOBHH . . 


VII. ACTPOHOMHA 


I. ®. Cutuux. PacnpegenenHe asHeprHH 
B HelMpepbIBHOM CHeKTpe cepefHHbI 
COJIHeYHOrO HCKa B aOCOJIOTHBIX 
eMHHWaX . RM Nt Sibel: 283. 

3. K. Fepauur u J. mir: Jlesckuh. O 
TIPOHCXOHKACHHH HHEPTHBIX YTa30B B 
KaMCHHbIX MeTEOPHTaXx . : 

H. A. Jimutpues, M. H. @eonoputosa 
nH Jl. A. ®panx-Kameneuxnii. Heagua- 
OaTHyecKHe TyJIbcalHH 3Be3q pH 
NOCTOAHHOM OKasaTesie ayHa6barer 


VIII. MATEMATHYECKAA 


PH3SHKA 


A. T. Csemuuxos. Ilpu6nnxKeHHEIi 
MeTOA, pacuetTa c1a6o pe 
BOJIHOBOa : 

MW. C. Apxanpix. fe) “enubrx “cucremax 
Me3OHHOTO NOH . . . aa: 

B. M. Ba6uy. Jlyyepoiti MeToR “ BETHCAIe- 
HHA WHTCHCHBHOCTH BOJIHOBbIX (poOH- 
TOB 

HW. A. Kpacuuxos. O iilpHMenenunt Ba- 
PHaWHOHHOTO MpHHuWNa B H3HHTOB- 
CKOH MOfenmH (beppomarHeTuKa 

WM. C. Apxanpix. [Ipencrapnenne me30H- 
HOrO TOA 3alasqbIBaIOMMHMH MOTeH- 
wHasamMu 

O. C. [apactox. O «rlapHBIX» “wHrerpanp- 
HbIX YPaBHeHHAX B kwlacce O606uIeH- 
HEX DYHKMAP RM amen 


IX. PH3HKA 


10. M. Ano u TI. A. Yepenxos. Pacnpe- 
Weenie SHEPprHH B cMeKTpe HeKore- 
PpeHTHOTO H3lyueHHA  3ICKTPOHOB, 
JBWXKYULMXCA B CHHXPOTpoHe Te 

M. fl. Basapos. Ypapuenua c Bapuau- 
OHHbIMM MpOH3BOAHBIMH WH (yHKI[HH 
pacnpezeieHHaA ANA CHcTeM co cmoOx- 
HbIM B3aHMOfelicTBHeM . The 

A. Boprapar. TeennocKasipHoe B3a- 
HMofelicTBHe B HeJsIMHeHOH Me30qH- 
HaMHKe 1 ele” Biaw, ORM 


it oi. SE te ae 


\9. E. Bainmrein u B. UW. Kortasp. 
PeHTreHOBCKHe CIeKTpbl HcMycKaHHs 
Mn # Cu B cnaase Teiicnepa B uHTep- 
Basle eo MarHHTHOrTO = Mpe- 
BpalleHHa 

JI. M. Jismmes u can ‘Pynakon. Orpa- 
2KeHHe 30yKa TOHKHM CTepxXHeM B Bose 

A. VT. Moppman. Tuamarnutaupiii peso- 
HaHC B CHJIbHOMArHHTHBIX  Telax 

JI. JI. Conopbes. Usdpaxpacuas acumn- 

TOTHKA 9JIeKTPOHHOH dbyHKuun Tpu- 

Ha c TOYHOCTHIO 70 ef, 


B. Ji. Tuns6ypr. K maxpocxonuyeckon 
TeOPHH  CBePXMPOBOAHMOCTH, IPH 
TOAHOH TIpH BcexX TemmepaTypax 
C.-X. F. Kamaes. O6mennoe B3anmo- 

i) feHicTBHe B ntiglicas peers nee 

THKAX, 4 % 


@. A. Kopones: u 10. i. sGeruGm a 
KOTOPble Pe3yJIbTaTbl HCCeqOBAaHHA 
H3OTOMMYeCKOO CMeLeHHA B cieKTpe 
HeoyquMa 

pA. A. Jlorynos 1 B. M. Crenanos. 


TiucnepcnoHusie COOTHOINeCHHA WIA 
peakuHi doropoxeHHA  7™-Me30HOB 
C..M. Poiros. O renoBbix duyKTya- 


WHAX B pacnpefeJyeHHbIX cHcCTemax 

M. ©. Tuns6ypr. O seixogze u3 o6nacrH 
cabo CBA3H B a a Me- 
30HHOM TeOpHH . 

B. [l. J[Kenenos u B. U. " Mockazes. 
TlomHoe ceyeHHe pd-ssanmogelicraua 
B HHTepBasle 2Hepruli 390—650 Moss 

@. A. Kopoues, B. C. Mapxos, E. M. Aku- 
MoBHO. ®. KysukKos. OKciepHMeHTasb- 
HOe HcCJIeqoBaHHe yrsloBoro pacmpe- 
WeNeHHA HU NMOMAPH3aNHH OMTHYeCKOrO 
H3JIyYCHHA WIEKTPOHOB B CHHXPOTPOHE 

fo. M. Jlomcayse. O noreHmHaue nMapHbix 
TeCOPHH AJepHbIX CHI. 

®. Wi. Wudpun. Merton u3yuenna au1eK- 
TPOHHbIX Te€PMOB JBYXATOMHBIX MOJIe- 
KyJl. QJeKTPOHHbIe TepMbI H JWIMHbI 
MOJIEKYJI peJIOUHBIX MeTAaJIJIOB H HX 
THApHAOB . . 

UA. A. Bapto.omees, P. UH. Tepacumosa 

| uw Ji. A. Kapnosa. BosMoxHbIit 
IIPHMep aHOMaJIbHOTO pacnaya rHnep- 
(PPARMCH TAME aE er. Shh). 2 

-E. ®. [pocc, A. A. Kanuasucxun u 
Bb. B. Hopukos. OKcCHTOHHaA CTpyK- 
Typa CMeKTPaJIbHbIX KPHBbIX BHYTPeH- 
Hero (oTosieKTpHyeckoro adipexta 
B KpHcTamax . 

B. A. Habuna u B. K. Kpuuxas. Onpe- 
femeHve  cTaTHueckHx  HCKa?KeHHit 
KpHCTaJIMUeCKOH peleTKH Cc IIpHMe- 
H€HHeM PeHTTeHOBCKOTO H3u1yueHusi 
Pa3sIHYHOH JWIMHbI BOJIHDI 

li. A. Capunues. O cBa3u (usvuecknx 
CBOHCTB KPHCTaJWIOB C MOJseKyIAp- 
HOH KOHUeHTpamveH . 

A. A. Bapdoaomees, P. HH. Tepacumosa 
u Jil. A. Kapnospa. K-MesoHHBIM pac- 
mah Me°JIeHHOM BTOPHYHOH uYacTHUDI 

lr. B. Topaos, B. M. Tox6epr, B. M. 
Moposos u T. A. Otpcmenko. I[lou- 
Hoe apbeKTHBHoe ceyeHHe 
nelicTBHaA HeliTpOHOB Cc sqpaMH Ge 
u Li’ B unrepBane sHeprui or 10 
yo 450 K3B 


E. H. HoGpoxoros, a P. Jlasapenko 


B3aHMO- _ 
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761 


765 
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959 
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uC. FO. Jlykpsnos. [loucxu pBotiHoro 
6-pacnaga B Cat® , 

I. A. Kypos, C. A. Cemuaeros 1 Scan 
Muncxep. Mccs1eqoBaHne MOHOKpHCTasb- 
HbIX IJICHOK TepMaHHA, TOuyyeHHbIX 
ucnapeHHeM B BakyyMe . . 

B. HW. Mockaues u B. B. PappuaoncKui. 
TloHbie ceveHna B3auMogelicTBAA T1po- 
TOHOB C 9Heprveli 650 Man c sppamu 


X. TEOPH3HKA 


B. B. Ilyneixuu. Ananu3 usmepenniz 
TIpefeIbHO OOJbIIMX BETPOBbIX BOJIH 
B OkKeaHe 


A. IT. Wsanos. Vsyuenne dasozoii 
CTPYKTYPbl SJIEKTPOMArHUTHBIX Mosel 
pH 9sIeKTpopasBeyKe 


A. Tf. Kanamnukos. 06 usMepenun “war- 
HHTHbIX XapaKTePHCTHK TOPHbIX M0- 
pox (MeToy yHHBepcasbHOTO KpyTHsb- 
HOrO MarHeTOMeTpa) ; ee 

E. H. Bannosa. Meroy pemenusi Hen 
HeHHOH sagqauH 06 aTMocdepHbIx JBH- 
2KCHHAX TwaHeTapHOrO Macilra6a 


XI. BHOPH3SHKA 


B. W. Xeticuna. Jlelicrpue peurrenos- 
CKHX Jyuelt Ha PpaHHHH epHogx 2M- 
OpHOnenEesal at wae to = ee 

A. Il. Bunorpazos. Buoornueckaa 
pOlb pagwoaKTHBHOrO u30Tona K?2° 

3. A. Vpaescxuai u E. PF. Sunoppbesa. 
JlevicTBHe MaJIbIX KOJIM4¥eCTB HOHH3H- 
Py1oOWlHx W3syueHHu Ha Paramaecium 
caudatum (kK mpoOnemMe paguocTumy- 
JIAWHH) ; 

H. B. JloGanosa. O npupome LBeTOBOTO 
3peCHHA AHOMAIbHEIX TPHXPOMATOB 
A. ®. Wsanuukas. VMsyuenne jei- 
CTBHA PeHTTeHOBCKHX JlyyeH Ha cele- 
3eHKY MbIIUH MpH NoOMomH Merona 
KYJIBTYPbl TKAHH . Raters trie le 
H. B. JlyyHuxk u B. YT. Kyanxopa. 
BausaHve pefBaputTesbuHoro oGsty- 
yeHHA MbIINeH Ha HX TocseLyroully1o 
payuopesvcTeHTHOCTh : 


XII. TEXHHYECKAAH ®H3HKA 


M3mepenne Koadpu- 
Helpe- 


B. Ii. Bacnapes. 
WHeHTOB pudpy3sHH Meroxom 
PbIBHbIX W3MepeHHH . 

P. H. Tap6ep, H. A. Punaun, B. C. Ko- 
ran u b. Lf. Jla3sapes. Husxorem- 
nlepatypHaa penne rene Me- 
TaJIOB . . Ee eee fk ee 

tie. Kospipes | u Jl. H. Hacaegos. 
3aBHCHMOCTh 2JICKTPOMPOPOsHOCTH M0- 
JHKpucTaliHyeckoro celeHa OT ]aB- 
meHuwA fo 30000 arm. : 

Bb. B. Jiunyuesckui u A. M. Camapun. 
OxucieHHe MapraHya, pacTBOpeHHOro 
B %XKHAKOM  Keslese . 

H. H. Cmupxos. Tucnepcuonnpie CBoit- 
CTBa MHOTO3aXxOJHbIX cnupaseit 

K. @®. BowrKoscxun. ITlnacruueckui 
Wporn6 MeqAHbIx OaioK 

A. JI. Beanukun. Uccienonanne 06- 
pasoBaHHA KpPHCTaJIOB MapTeHcHT- 
HbIX (a3 Me€TOLOM MMKPOKHHOCbeEMKH 

B. C. Komeabxos u [. H. Apetos. [louty- 
yeHHe OObiINMX HMMYJIbCHbIX TOKOB 
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B. J. Uncrora, C. A. Benunep, B. WH. 
Jiuxtman u TI. A. Peoungep. Baua- 
Hie AKTHBHOM cMa30uHOH cpefbl Ha 
Tipollecc BOJIOUeHHA MeTAaJJIOB 

lr. ®. Cutuux. TlepBuaqHpit sTaoH WIA 
aOCOJNOTHDIX  CieKTpooToMeTpHuec- 
KHX W3MepeHHH . 

C. A. Betiaep, B. HU. Juxrman 1 1. A. 


PeGungep. O MexanHsMe elicTBHs 
cmMa30K pH OOpa6oTKe MeTaJIJIOB 
jaBuleHHem 5h 


XII. BMIEKTPOPEXHHKA 


Cc. M. Poxascxut. O06 onpeyeneHHu 
apaMeTpoB MpeoOpasy1oulHxX 3IeMeH- 
TOB IIpH MpeoOpasoBaHHH ofHodas- 
HbIX CHCTeEM B_ TDpexWasHbie 


XIV. KPHCTAJIJIOTPA®H A 


¥O. T. Crpyyxos. Kpuctramimueckan 
cTpykTypa HOeH30nmeppolena 

T. JI. Xousnopa. Kpuerasmuueckaa 
cTpykTypa XJIOpHgza HW HomHAa Aude- 
NWO 5 a5 6 6 o Og 6 occ 


XV. XHMHAl 


Wi. B. Angzpeesa u M. M. Koron. Cuutes 
M MOJMMepH3alia BHHHIbHbIX Mpo- 
H3BOMHbIX PALOB dypaHa HW THOdeHAa 

A. A. Bananaun, JI. WU. Cosanosa 
u T. A. Caopoxotosa. KatamutTuyeckoe 
JIeMeTHJIHpOBaHHe &-IHMKOJIMHAa B IMpH- 
MH MOQ felicTBHeM MapoOB BOJbI 

JI. M. Bonmretn uM. ®. Moruuneskuna. 
KomnmekcHbie COeqMHeHHA JIByXx- 
BaJIeHTHOH MIATHHbI C Y-aMHHOMACJIA- 
HOH KHCOTON ; 

M. W. Boabnos u A. H. ‘Watynnna. 
O BO3MOxKHOCTH nNodyyeHHaA Ba(O,)>o 

A. A. Kopotkos, K. B. Wuotpospckui 
uM. 1. ®epuurep. Bananne muxpo- 
CTpyKTypbl MOMMH30NpeHa Ha Fo 
CBOCTBa . . 

A. Ji. Metpos, B. o. ‘Muponos u B. TP. 
Tayxosues. leruypoxsopupopanue 
JUXIOPH3ONPONHATPHXJOpCHaHOB =H 
MeTHJIH pOBaHHe XJIOPH30N poneHus- 
NOC MOXNGWEUOS S 55 @ 6 6 a a 

A. B. Tonunes, H. C. Hamerkun, 
T. WU. Uepupimesa u C. TF. Jyprappsan. 


Hexoroppie pe ae TMcnwiaH- 
iponawa .. 
M. WU. Ka6aynnk Yl AW? H. oyopuKor. 
Cuntes xsOpaHruppHyoB THOociu- 
HOBbIX KHCJIOT 


M. O. Kopuryn u E. A. Bonnapescxas. 
OHOBpeMeHHOe ONpefemeHHe KHCNO- 
poma HW TranonyzoB (xmopa, 6poma 
HM WOfa) B OpraHHyecKHx coeqMHeHHAX 

B. K. Kyckos. Koujencauna anpgeru- 
-OB C YKCYCHBIM aHrHApHyOM B npus 
CyTCTBHH alletara 6o0pa 

M. H. Tuanyenxo 4u B. YT. Xapuenko. 
CuutTes avlMuuKtHueckux 1,5-nnKerTo- 
HOB Ha OCHOBe MOHO- H 2MapHsHpeH- 
IMKaHOHOB. . . 

M. H. Ulyxuna u PL. C. Mpenbogutenesa. 
O MpeppailieHuaAX OpTo- H Mapa-Hu- 
TPOTOYOOB B wWleNOUHOH cpeye 

X. H. Apemugase uv E. M. Benamsuan. 
Ucceqopanne A-mapapuHoBbIx yruie- 
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BoxoponoB dpaxuuH 200—250° no- 
pHHcKOM HepTH Mp MOMOUIH MOYeBHHbI 

C. C. Bauanos. K Bompocy 0 MexaHHu3Me 
TpaHc-BJIMAHHA : 

M. WH. Ka6aunnuk. Tpumenenne (popmyznbr 
Tammetra kK 93IeMeHTOOpraHHuecKHM 
coesMHeHHaM. KoHcTaHTbl HOHH3alHu 
KUCHOT OCHO amc umeen tne nt Tene 

TY. Anukxun, A. WH. Tepacumos, 
lr. M. Jlyrayesa u H. H. Koxesunkos. 
ViccsieqoBaHve 4HCTOTHI A TemMepatTyp 
KPHCTAaJJIM3aHH HeKOTOPbIX OpraHH- 
yeCKHX COeMHHeHHH . . 

A. A. Bananyun vu E. UH. Ksia6yHoBcKHii. 
O xatTaluTHyeckoH THf~poOrenv3allHu 
IIpOH3BORHbIX TPHITHWeHAa 

O. A. Peyros u Jly Usnn-axy. Crepeo- 
XHMMA = pea KH CHMMeTpH3allHu 
3-OpoMMepkyp kam@opbl é 

b. H. Apzaures. Jlenuqunopaa tleperpym- 
IMpOBKa 93THIAaleTaHHJIM OB 3 

39. IO. Tyazpunueue, 9. 4. [peiimannc 
wu YT. A. Banar. Cyppupopanne (-2H- 
Ke€TOHOB JHOKCaH-CyJIbpOTPHOKCHOM. 

b. A. Jloaronsocx, B. A. Kponayes 
u H. UH. Hukonaes. Komnuexcnl 13 
AaIKHIIUTHA HW Ha KHICYIbpu_OB 

JJ. Wl. Sanyxaes. Peaxuua N-merusanu- 
JIMHa C alleTabyervgom . . 

P. M. Jlaruag3ze uv UW. J. Kynpasa. 
O6 alkusMpoBaHHN G6eH30Na [HalleTa- 
TOM OKCHH30N ponHJIOKCHIM KIorek- 
cHlayeTHieHa B mpHcytcTrBHH AICI, 

Il. C. Neaskuc u P. VP. y6enxo. Crpoe- 
HHe€ MeTHJIHPpOBaHHbIX (OPM JMTH30Ha 
H efO 3aMelUle€HHBIX . . 

MW. A. Mocrosckun vu H. H. Bepemaruna. 
O wuksIH4ecKHX H30Mepax alMurnyapa- 
30HOB %,(3-HeMpeebHbIX KeTOHOB H 
HX TyOepKyJIOCTaTHYeCKHX CBOLicTBaXx 

b. A. Ap6y30s u JI. A. Wanwunckas. 
O mpvcoenuHeHHH deHOa K 6yTa- 
yueHy . Arc. Jo ee 

b. A. Kpenue.tp, A. B. Tomunep 4 
A. £. Wapuna. KatanuTHyeckoe 
XJIOPHPOBaHHe mponana 

B. WU. Mypaseesa u A. UH. Banbkopcknii. 
_XMMHYeCKOe H3yyeHHe alKasIOH OB 
ceKypHHerH NoOykKycTapHuKOBol Se- 
curinega suffruticosa (Pall.) Rehd. 

T. B. Poge u T. A. Toapgep. Coegnue- 
HHA MOCTOAHHOTO.) KH nepemeHHoro 
cocTaBa B CHCTeMe HafepeKHcb Ha- 
TpHA — OKHCb HaTpHA 

M. H. ®apGepos. JIpolictBennas peax- 
I[MOHHAA CNOCOOHOCTh NpH B3aKMOseli- 
CTBHH OJleHHOB C asiblerufamu 


XVI. CPH3BHYECKAA XHMH fii 


ro. C. 3yes. * O horosyaKannsaqan 
Oyrharkayayna GCI ay 46 x 
H. KueimMenos u A. M. Mapkesnu. 


o pou NOBEPXHOCTH B peakUHH Tep- 
MHYeCKOrO pacnafa O30Ha 

H. H. Jlewxnes u A. C. K y3bmnncknii. 
O BAHSHHH XHMMueCKOH NpHposE 
MOBEPXHOCTH CayK Ha CBOHCTBa TepMo- 
BY JIKAHH3aTOPOB JM BUHHJICTHPOVIb- 
HOrO NowHMepa oe mS 

Yr. J. Jlro6apckui. Quextpuueckasn mIpo- 
BOAMMOCTh HM KaTaJIHTHUeCKaA aKTHB- 
HOCTh IVICHOK cepedpa 


Ir. Muxainosp u B. A. Llyruaos. 
CxopocTb 3ByKa H CKHMA@eMOCTb BOJ- 
HbIX PacTBOpoB ae ee KHC- 
BTOT we vara 
M. Tpuuenko i (oh Cc. Menpenes. 
Kuneruxa MOJIMMepvsayvwu akpHvio- 
Boli KHCJIOTbI H HHTPHIa MeTaKpHuJIO- 
BOM KHCJIOTbI B BOMHOM pacTBope 
B MpHcyTcTBHH Ue eke Ky- 
Moma . . 
A. Muckunosa H ie 24% ’ PafiubiH. 
IBHAHHeE pacTBOPHTeIA Ha KHHETHKY 
PeakUHi HeKOTOPbIX XKHPHbIX KHCJIOT 
MBE RPICMe gar fs Sree wind ties «pees 
b. Padunosuy, Il. H. Hukonaes, 
3. 9. Touanves un H. H. Tpetbskopa. 
Vszo0Tonupl asaddpexr B paBHOBecHH 
WKHIKOCTb — Map OMHAPHBIX CHCTeM, 
OflepKallux elirepocoemHHeHHA 
M. 9Qmanyeap. Taso0poe HHHIMHpO- 
BAHHe Mpollecca OKHCJICHHA CKHKeH- 
Horo OyTaHa mpH Temlepatypax, 
}OMH3KHX K KPHTHyeCKOH . . . 
r ®. Sxontosa, E. M. CaBuuKas 
iu Bb. Ml. Bpysc. Kuneruxa copounu 
CTpeMTOMHUHHAa H BJIHAHHe HaTpHa 
}Ha MOrOWuleHHe CTPpeNTOMHIHHA BOJO- 
(pomHbIMH (GOpMaMH KapOOKCHJIbHbIX 
}KATHOHHTOB . . 
| A. Barouxas. 


i 


BocctaHOBHTeJIbHbIe 
a OKHCJIHTebHbIe CBOHCTBa ZHppyH- 
wupyrou'ero| atToMapHoro Boyoposa 
Ha  fMOBepXHOCTH NOMAPH3OBaHHOTO 
QJIEKTpOfa B WIeOUHbIX pacTBOpax 


|} A. BepawH. O xHMHH aKTHBHbIX MO- 
jmeky, OOpa3ytouluxca Mp MexaHH- 
yeCKOH MeCTpyKUHH NOJHMepOB . 
lum. Baanos. Tereporenuo-romoreHublli 
MeXaHH3M TpH KaTaJIMTHYeCKOM pac- 
naye ammMuaka 
| wm. Taukosckui. Crpyxtypa ajcop6a- 
(ToB (pTanolvaHuHa MarHHa Ha MgO, 
Al,O3, ZnO, cTrekme H UX PNoypecieH- 
) HA 
@. Mapxor u Bie As lllymuna. ‘O KoH- 
| IlCHTpaWHOHHOM 3aBMCHMOCTH 3J1eKTpO- 
MpOBOHOCTH aes, COJIEBbIX pac- 
}MaBoB . . 
aA. Muerenesa u TP. U. " Enuchanos. 
) DbbextTHBHOcTh feWcTBHA cpey pH 
/De3aHHH G6aropOfHbIxX MeTAJIJIOB 
). Wi. Amupxanop u A. M. Kepumos. 
) UccnenopaHve TenoemKocTH Cy 96% 
] 9THOBOrO ay (ae B ena 
) o6nacTH 
}. A. BaGymkun | n A. B. " Yeapos. 
ViccmeqoBpaHne aycopounH MH TOBepx- 
) HOCTHBIX peaKUMH STHOBOrO CnupTa 
WM OKHCH aIOMHHHA MeTO,aMu HHdpa- 
KpacHOH cMeKTpOcKOMHH . .. 

A. Bepaun u E. A. Menckas. 
06 o6pa30BaHHH aKTHBHbIX MOJICKYJI 


i TIpH KpHO/M3e BOAHBIX PaCTBOPOB 
| Kpaxmayia ale ges. « Pop reement 
|. WH. flonuopa. V30TonHpili oOmMeH 


| KucnOpofa MHHepasoB-oKHcelt c CO; 

| u ero Hcnmoubs0BaHHe fA onpesede- 

| HMA BeNMYHHbI AKTHBHON MOBepxXHOCTH 

5), Pr. Mafipar opcknii. O noaporpaduuec- 
KOM TOBeeHHH He ee upH- 
yuuveBbIx coleH . . 

I IT. Moxpyuwiun 4 ona Bapsac. 
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DlexTpopopes AHCMepCHbIX uYaCcTHIL 
Ha Mex(asHoH pore agecre KAL- 
KOCTb — Tas. 

A. Bb. Tay6man u C. A. Hukutuna. 
O pomH (du3sHKO-xHMHYeCKHX (pak- 
TOPOB TIpH B38aHMOfeHCTBHH yacTHIL 
TIblIH C KalVIAMH pacTBOpOB NOBepx- 
HOCTHO-aKTHBHBIX BeLIleCTB ene 

Ir. M. Baptenes. O yByx mpomeccax 
cTeKNOBaHHA .. . ; 

E. E. Ceranospa, B. H. Hamaiisnosa u 
NM. A. Peounzep. Pa3BHTHe KPHCTaJ- 
JIH3allHONHbIX CTpyKTyp H H38MeHeHHe 
HX MexaHHuecKOH MpoOuHOCTH .... 

M. B. Cmupnos u JI. E. Usanoscxui. 
PaBHOBecHble MOTeHIUHabl OKHCHO- 
YIOJIbHBIX 9JIEKTPOMOB TOPHA .. . 

A. Bb. TayOman u C. A. Hukurtnua. 
O mexaHH3Me Tpolecca yaBHBaHHA 
YaCTHIL MbWIH BOJHbIMH pacTBOpaMH 
IIOBEPXHOCTHO-AKTHBHBIX BeUIeCTB . . 

A. A. Ucupuksan vu A. B. Kuceues. 
MaxkcumyMbl TemvioT ajcop6mHH mpH 
3aBepIeHHH KallHJIIApHOM KOHeH- 
Calis TApOB™ wMee Cais Shen eee: 

C. C. Ka6ankuna. Kpucrananueckas 
cTpyktypa ah eae 
Menu. . 

BA; Kaprun eT. ” Kopenxas. 
SIeKTPOHHOMH KpOCKOMHMYeCKOe H d/ICKT- 
poHorpaduyeckoe HccmeqoBaHHe cipe- 
POJIMTHBIX OOpas0BaHHh HW KpHcrTasl- 
JIMKOB B KpHcTasIH4YeCKHX MOMMMepax 

C. T. Kumkun u B. B. Hukouenko. 
)KaponpouHoctb HW BJIMAHHeE Cpeybl 

M. B. CmupHos, H. A. Uykpeep u 
JI. E. Wsanoscxuk. Tlonapusanna 
OKHCHO-YTOJIbHEIX AHOJOB TOPHA B pac 
TWIaBJIGHHbIX XJIOPpHaxX MPH HH3SKHX 
IWIOTHOCTAX TOKA . . . 4 
H. JJ. Tomausos u FO. H. MuxaiiaoscKni. 
ViccnenoBpanie KHHETHKH JJIEKTPOJHBIX 
TIpOleccoB TIOJL cS gag cel 
NJIeHKaMH BarH . . 
lr. Tl. Uepoosa vu P. M. AabToBcKnit. 
3alluTHOe 3JIeEKTPpOXHMMYeCKOe jeH- 
CTBHe KATOJHBIX MOKPbITHH . . . . 


XVII. BHOXHMHA 


O. E. Basos u Tl. MW. Wettaun. K Bo- 
mpocy © CTPYKTYPHbIX B3aHMOOTHO- 
IWeCHHAX MexKy MOJeKyaMH aHTHTe- 
REY wiebeouIuRoUEL 6 o aia O68 oo 0 

B. WH. Posenrapt, M. H. Macaopa 
u A. H. Mantoxos. PyHkuHoHaJbHble 
H3MCHCHHA M cOfep»KaHve aMMHaKa 
B MO3rY KPOJHKOB MPH EO es 
BOSMCHCTBHAX. « « Ah oo 

M. A. Xenox u E. M. Jlanunckas. 
Jlefictane y-H31yYeHHA palvoakTHB- 
Horo KOGambTa (Co%) Ha OeKH H 
AMIGOS o wo oO Oo o 5 0 8 C 

O. H. Cpitunckas. I]pomeccbl OKHCJIN- 
TesIbHOrO (ochOpHsMpOBaHHA B IKC- 
TpakTax, H3 Me¥eHH XKUBOTHBIX C 6u0- 
THHOBOL HeJOCTATOUHOCTbIO . . - 

M. Ll. Mpompicaos. Mccnenoranne a30- 
THCTOFO COCTaBa MO3ra KpOJIMKOB IPH 
JIUTCMbHOM PapMakOMOrHyecKOM CHE 

E. B. Byaxnnuxas, HW. IT. bBopucosa 
u A. VY. Macpickui. Bansnue HOHH- 
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3Hpylolke pawqvalun Ha aKTHBHOCTb 
JIMMOKCHa3bl HA COM . . ee © 
3. C. Karan. Bunanne cocTaBa 6ypep- 
Horo pacTBopa Ha ypeasHylO aKTHB- 
HOCTh OaKkTepHaJIbHbIX KJIeTOK HU 
SKOTPARTOR caylee (eae be ome 
H. WI. Kospmuna, B. H. Wabuna xu 
JI. A. Byrman. Ksekopu 2uble 6euIKH 
sepubatur. 2b c ey eg ee” 
Cc. M. Ipoxomes 4 ‘A. K. Pomanora. 
@ropateTaTHoe TOpMoxKeHHe [bIXa- 
HUs| HW B3aMMOrpeBpalleHHH OpraHH- 
YeCKHX KHCJIOT B paCTHTeJIbHOM TKAHH 
H. A. BepxGunckas uP. A. Ckyapckas. 
Pu6opsmaBHH B MO3ry MOSBOHOUHBIX 
B. W. Kagpixop u A. B. Pegoposa. 
O6 o6pasoBaHHu PHCTaMHHasbl HM MO0- 
CTYMMCHHM ee B AHMPaTHYeCKy!O CH- 
cTemy : MENA DR Rhy ho RONEN 
B. H. Opexosn4, Jl. A. Jlokuimuna, 
B. A. Mantpep u O. B. Tpouukas. 
O KOHUeBEIX AMHHOKUCIOTaX B Tell- 
cunoreHe . . cds th er 
H. A. fOgaes H K. B. [pyxunuua. 
BuocuTe3 TOpMOHOB KOpbI Hawmouer- 
HMKOB H3 Cy9-CTepOHOB. .- - - 


XVIII. XAMHTECKAA 
TEXHOJIOTHA 


B. B. Tonyapos. O xpommnuHemunax 
B OTpa6oTaBLIeM CBOOBOM MarHesH- 
TOXPOMHTOBOM orHeymope .. . 

Il. A. Tecnep. O MexaHu3me o6pasoBaHua 
KOKca . . Fearnemowacnee 

H. A. Poaa6epr u 10. I. 3uamenckuii. 
KuueTuka a30THpoBanua WH rpaHysio- 
MeTpHuecKHH cocTaB KapOua KaJib- 
Gah? hep etiyye DUDA eee Oheicne Oy Ge 


XIX. FEOTPA®HA 


A. A. [puroppepn u M. HW. Byspiko. 
O nepvosuyeckoM 3aKoHe reorpadu- 
WECKOH SOUMbHOCTH . ss ose. 3s 


XX. TEOAOTHA 


JI. H. Penuna, M. A. Cemuxatos 1 
B. B. Xomentoscku. K crTpatTurpa- 
(HU KeMOPHHCKHX OTMOHKeHHM 3anay- 
Hou uactH Bocrounoro Canua .. . 

B. K. Yoay6uos, Bb. C. Kosanes u 
M. B. Apuepa. K HaxozKe orTmoxe- 
HHH BalikupcKoro spyca cpeHero 
Kap6ona B IJIpunatpcKom mporn6e 
(1oro-BocTtoK BeaopycckoH CCP) . . 

A. [. Komapos. K Bonpocy 06 octTaTtou- 
HOM HaMarHHYeHHOCTH H3Bep2KeHHbIX 
TOPHbIX MOPOA B CBA3H C HX BO3pacTOM 

B. Jl. May, O. Ii. Eropopa u A. K. 
Ba6xun. O nHaxolkax (ociopuTos 
B BEPXHeMpOTepOSOHCKHX OTOXKCHHAX 
SanapHoro [Ipu6atixamba . ... . 

M. ®. HetOypr. O TymamcKou cBuTe 
TyuryccKkoro OaccetHa — aHasore 
ocTporckohH cBHTpr Ky36acca : 

JI. H. Penuna. IlaneoHromoruyeckoe 
oOo0cHOBaHHe BO3pacTa OTOKeHHE 

kKeMOpHaA 3amaqHow uacTH BoctouHoro 
Casha es - 

M. A. Cemuxaros 11 B. B. Xomenrosckuit, 

Crpaturpapua JOKeMOpHuCKHX OTJIO- 
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2KeHHM 3anagHow uactH BocTrouHoro 
Casitas oe Paes 

Vn. Ue. Becconos. K BOTIpocy © cocrape 
jpeBHero cy6ctpata  IIpeqKaBKa3bA 

B. A. Kay6os. J[varoHanbHble mpoctTH- 
paHHa B COBpeMeHHOH cTpyktype 
TarapcKoro cBofa . 

A. J. Muxayxo-Makaan 1 B. E. Pyxen- 
yes. DayHucTHueckad XapaKkTepHcTH- 
Ka BepxHero KapOoHa xpe6Ta Kapa- 
Yarpip B IOxnok @MepraHe . . . 

B. K. Coaoppes. K Bompocy 0 cTpaTa- 
rpabuu HwxKHero TpHaca [loponaba 

WM. C. Cyasetmanos. K crpaturpapun 
YIICHOCHBIX OTJIOXKeHHH Mesos0” 3a- 
mlayuHoro Y36eKHcTaHa .. piney Fr 

B. W. Yecrpuukun. K Borlpocy © ceBep- 
HOM UpofommKeHHH Ypala..... 

3. 9. Poruagu. O cTpoeHHu KpHcTas- 
wMyeckoro byHfaMenta PyccKon mat- 
(opMbI MO AaHHbIM OMOpHOTO OypeHHA 
H perHOHasbubIx reo has wc- 
cleOBaHHlt 

O. M. Anacraceesa u E. E. Murauera. 
Hospie JaHHble O BO3pacTe H Maseoreo- 
TpapHu WecTpoOwBeTOB Me3030A IOro- 
3ganama PyccKou muaTpopMpl ... . 

IT. H. Bpopkos. Dorenosble OTJOKeHHA 
Byxospuncxux Kapnar og eee 

O. C. Banos. O conocTaBleHHH Taeo- 
rena CpegHei As3uu, KaBxasa u 
Kppima 

ll. B. SapuuKnit. "KapOonatupie KOHKpe- 
IMM YyIJIeHOCHBIX OTJOXKeHHH Kak 
noKasaTeH awwaltbHblx yCJIOBHK 
OCaqKOHakOMJIeHHA .. 

B. T. Mopgoscxui u H. 1 Kypenkos. 
O s3anumMocBa3H pesmbe(a KPOBJIH 
COJIEHOCHOM TOMIH C TeKTOHHKOH ee 
nocTeJIM B WeHTpadbHoK uacTH JleHo- 
AurapcKoH CHHeKJIH3bI . . . . 

A. A. [lponunH. B3anmoorHouleHHe oc- 
HOBHBIX TEKTOHH¥eCKHX CTPyKTYP BOC- 
TOUHOTO cKMOHa CpemHero Hu IOxHOrO 
Ypaua se Ey dice Pieces aie eee 

E. b; Beak poner A. WH. Wcakoga, 
A. UW. Capuenxo u A. UW. Ilaaumos. 
Hopple faHHble m0 cTpaTHrpadun 
IWeHTPaIbHOH uwacTH a Cu- 
xoT3-AHHA 


Yr. HW. Yopeuxui. O noapecre mpeenas 
AJ TIOBHaJIbHbIX CBHT aHTpomoreHa, T0- 
rpeOeHHbIX B omwHHax Bourn 4u 
Kambl . . 


Bac: Maanicuta H E. ae Kinens. 
K Bonpocy 0 ctpaturpapun Uena6uH- 
ckoro O6ypoyroubHOorTO OaccefiHa . . 

A. C. Maxnau. Crparurpaduueckaa cxema 
qpepHero maseo3oa Benopyccuu . 


C. WU. Psmr. Hexoropbie oco6eHHocTH 
TCKTOHH 4eCKOro atte a 
(rons TKUMINISISE GG oo Bb pa. 6 


Il. B. ®exopos. O cospeneunon amoxe 
B TreosorHueckoh ucropHH UepHoro 
MOD ue eee : abe se I 


10. M. Bacuspes. Tecroneenee CTpOe- 
HHe nomyoctpopa By3aun 

B. H. Bexmiuna. Hoppie qaHHble 0 cBaSH 
MopcxKoro OacceliHa SanagqHok Cu6upn 
C 1O?KHO-CBPOMeHCKHMH MOPAMH B KaM- 
llaH (?)-MaacTpHxTcKOe BpeMA .. . 


- |i. Muxaiaos. Yaprpa6asutTosnie 
mosca Bocroyuoro KasgaxctaHa . 
JH. WM. Paduenxo. Hospi tun npoxna- 
KOBO-BKpalJIeHHbIX PY MeHO-MOVIHO- 
| AesoBok dopmaynu B BocroyxHon TyBe 
40. E. Psdyxun u P. T. Baanyaauna. 
Hexoroppie HOBbIc JlaHHbIe m0 (pa- 
IMAM H JIMTOMOPHH OPCKHX H HHKHe- 
MeJIOBLIX OCanKOB paiiona Eoupuepe- 
YeHCKOH OMOPpHOH CKBa2xXHHbI B Sa- 
| nmaqHo-Cu6upcKol HH3MeHHOCTH 
0. B. ®exopos. O pacueHeHHu yeTBep- 
THYHBIX KACIHHCKHX OTJIOMKeHHH . . 
A. A. Uymakos. Bo3sHHkHOBeHHe pama- 
KHBHOOPa3HbIX H peOUHbIX TpaHHTO- 
HOB pH BsaHMoOgelicrBHH TpaHodu- 
/ poBokH MarMbl c jva6a3samu 
IM. A. Slice esa. Taseosolickue otj0- 
KeHHA palionHa JDKaHaw ..... 


XXI. THAPOTEOJO‘HA 
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In. B. Jlenucosp. XuMHUeCKHI cocTaB 
} armocdepHpix ocazKos CeBepHoro TaHb- 
Ilana Se EL 


XXII. MHHEPAJOIH A | 


‘HM. H. Anvkun. O Bo3smoxKHOCTH KpHcrTas- 
H30BaTb BOUbppeMaT KalbuHA U3 
cuctrempr LiCI—CaWO, .. . 

. B. Jlorsunenko u C. UH. Illymenko. 
! K u3yyeHHio O6o70MOuHOrO KBapila 
I. C. Bopogqun, WH. HW. Hasapenxo u 
| T. JI. Puxtep. O HoBoM muHHepase 
IMPKOHOJIUTe — CJ10xXHOM okucse 
BEMAPA Bain) oh se Si. iss ss 


XXIII. WETPOFPA®H A 


B. B. JIaxopuy. O nusonutoBEx tTypax 
> Cu6upcKon nuatTpopme . . 

A. Cenneuxun u B. If. Ananpes. 
Ee aaa TeMJIbl H3 JI@CCOBbIX 
TOM, 1ora Esponelickow uactH CCCP 

H. H. Cunetpnuxos. O xpucTobanute 
HM ero mpeppalieHHH B TPHAUMUT 

A. b. Tpapuw. Muxpockxonuyeckke lpH- 

3HaKH JJMHAMOMeTaMOp(PH3Ma B HCKO- 

WaeMbIX yr AX . . 

'B. fl. Ananpes. Muuepanornueckuii co- 
cTaB yleccOoBO Nopo_b CraBponopa 

(Ces. Kapxas) ve ee 


XXIV. HOYBOBEHEHHE 


B. A. UepHos u H. UW. Beasepa. O cxo- 
pOcTH peakUHH 3aMelleHHA B NOUBax 
HOFJIONICHHbIX HOHOB BOJOpoRa HOHaMU 
aJIIOMH HH A 
; u B. C. Makcumosa. O “‘cKOpocTH 
peakuwH 8aMelleHHA B TvIHHe M0- 
TIOULCHHbIX HOHOB BOOpoya HOHaMH 


ANIOMHHHA . . 
A. T. Moposos. 


u A. A. Kusmuaosa. 
Bappupopanve cOfep2KaHHs BOjHO- 
pacTBOpHMbIxX cOsleH B COOHYaAKO- 
AOR TOMUEED SE 6G A ee cents 


XXV. IIAJIEOHTOJIOPH ff 


B. Tl. Berowxos u fl. K. Uy auHos. 
O tpuacoppix pentuiuax Microcne- 
Mus) Ho ichvinsKia) se... seme lene 
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A. Tl. Bpicrpos. Kolymaspis sikirica 
PCT IOV SPO Veet are 

B. Tl. Macaos. Hosas jeBoncKast “6arpa- 
Has BOLOpocsb H3 Ky36acca ut Bompocnr 
9BomouHH Corallinaceae' . 

Il. WH. Jlopodees u A. A, Mexsuak. 
O MWIMOWeHOBDIX OTMOXKCHHAX H (pope 
at pexH Kypelixu 
. A. Monos. [Ibinpma Trapa ies tpe- 
piacaes OTNO*KeHUAX EHHcelcKOrO 
KpaxKa . . 

ee Actposa = MU " Mopososa. 
K  cucTemaTHKe MIlaHOK OTpsya 
Cryptostomata 

Il. HU. Hopoees. O ntnouenoBor nope 
CamapcKkow JyKH ‘ 

H. H. jJlynaesa. Cyuectsyer a por 
Rhomboporella Bassler? : 

Hectop H. Hozsoxutop u V. M. Ba- 
pexuos. Hoppie Conchostraca H3 2xH- 
BeTcKoro apyca Typo : 

A. T. Bosorgun. J[pepuetiumit npeyera- 
BHTeIb APXeOMHAT C BOCTOUHOTO CKJIOHa 
EnvcelicKoro KpsKa 

tO. M. 3anecckui. Hossie npeycrasn- 
TeH oTpaga Protohymenoptera 43 
TePMCKHX OTOKeHH Ypana 


XXVI. UHTOJOH 9 


T. M. Akcsaepa. Wlenounan ocdarasa 
B Makpodarax pH KyJIbTHBMPOBanHA 
HX B CbIBOPOTOUHOH cpefme . . 

B. A. Anexcanypos u H. UH. Appouer. 
AjeHO3SHHTpHochar BbIsbIBAaeT JBH- 
2KeHHe PeCHHueK MepllaTesbHOrO 93TIH- 
TeIHA, YOHTOFO THUeCPHHOBOH 9Kc- 
TpakuveH («KJeTOUHAA MOeIb») 

H. A. Boromogespa. HykaenHoppie KHCc- 
JIOTBE B OBOTCHe3e HU ONJOFOTBOPeHHU 
meyeHounore cocalbmuKa (Fasciola 
hepatica L.) ae REE te a 

B. [Y. Werpopa. [nroxumuueckue uc- 
CNeQOBaHHA AWEKJeTOK pbid 


XXVIT. THCTOJIOPHA 


JI. B. Cysopopa. Bo3HukHoBeHue crio- 
COOHOCTH K peaKTHBHOMy TOPMOxe- 
HHIO KJIe@TOUHOTO AeNeHHA B OHTOreHe- 
3e MbIleH 

E. X MPMH4HHKOBA. Tumxoren B cepyeu- 
HOH MbIIUMe sapOmpilia KYypPHILbl 

WY. B. Paixos. Hykneunosple KucnOTHI 
y undysopuui Trachelocerca phoenico- 
pterus (Holotricia) 

A} Ge oe Cysopora. Viccnenosanue MU TO- 
THYeCCKOM AKTHBHOCTH MpH O6o7eBOM 
pasipaxkeHHH HW BBeLeHHH aypeHavH- 
Ha y HeKOTOPbIX MJICKONMTAIOUHxX 
WM MTHI Ha pasHbEIxX cTaquax HHHBH- 
WyasIbHOTO Ppa3sBHTHA . . 

H. JI. KOmxesuy u B. B. Kenposckuii. 
Tucroxumuyeckve HcceqOBaHHs Oedl- 
KOBOrO TpHMTOpaHa B HOPMAJIbHbIX 
TKAHAX Y HCKOTOPHIX MJICKOMHTAIOW UX 

O. VW. Tomunepa. O peaKTHBHblx H3MeHe- 
HHAX DHAOMeTPHA ND WeHcTBHH XHMH- 
yeCKHX pas parxuTesen 

B. B. Buxnorpagos. K Bonpocy o npone- 
XOXKJCHHH H PYHKUHH TYYHbIX KJIeETOK 
cTYJeHHcTOH TKAaHH MyNOBHHbI 4e- 
PlOBGK Ag Era Rane) os Niki ec or ee aE 
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Ir. A. Hesmprpaxa. OO yuacTuu Bereta- 
THBHbIX HepBOB HMHHepBallHH COMaTH- 
yeCKHX MBI y aHHeIHy : 

M. A. Kasyruua. Hepsupie 5y1eMeH TBI 
CJIH3HCTOH OOOOUKH MaTKH HW UX H3- 
MeHeHHA pH OepeMeHHOCTH y 2KHBOT- 
HbIX C 93MHTeIHOXOPpHaJIbHOK MwaleH- 
Tayuven 

H. J. Kamencxas.. " Qugorennii 3MOpHo- 
HaIbHOM AaOPTbl yeOBeKa 

A. A. Muaoxun. O HoBOoM HepBHOM cre- 
TeCHHH MHUleBapHTembHOrTO 8 ©TpaKkTa 

JI. Tl. Uepemuprx. K Bompocy o pacnpe- 
WesIeHHH THaypOHOBOK KHCJOTHI B 
CTpoMe BOPCHH MalleHTbl yeOBeKa 


XXVIII. TEHETHKA 


WW. M. Cypukxos. O coctaBe nonyAWHH 
pekH m0 camodepTHJIbHOCTH CcOcTaBJIA- 
IOULHX ee pacTeHHu : 


XXIX. THAPOBHOJIOLHA 


r. HW. Cemuna. CoctaB u_ pacnpeyeuse- 
Hue MHTOMMAHKTOHA B CeBepo-3anay- 
HOH yacTH Tuxoro OKeaHa BeCHOK H 
oceHblo 1955 r. ‘ 

H. [. Bunorpayosa. Hexoropnie "gaKo- 
HOM€pHOCTH BepTHKaJbHOroO pacmpene- 
JIGHHA aOUCCaJIbHOU ote ayHbl 
Myposoro okeana . ae: 

3. JI. Mopzyxaii- -BoaTopckas. Hexo- 
Topble WaHHble mo O6uosoruu Lepto- 
dora kindtii Focke u Bythotrephes 
Leydig PpiGuHcKkoro BoyoxpaHHuumla 

M. H. Cokoaopa. O 3aKoHOMepHOocTax 
paciipefeneHua rtyOOKOBORHOTO 6eH- 
Toca. BuidaHHe Makpopesbeda UH pac- 
IipeyeJleHHA B3BeECH Ha NHLLeBble rpyn- 
THMpOBKH OHHbIX  OeCMO3BOHOUHbIX 

A. K. Yetupux. Pasmepuprt coctrap 
Chaetognatha wu cpoKH Hx pa3MHO- 
2%KeHHA B 3aMlayHblX paloHax oe 
ropa MOpA ; 

B. H. [pese. Crox npomyKuHist 300- 
TllaHkTOHa pekH Exnncea 

M. H. Coxosopa. Ilntanve riy6oKo- 
BogHoro G6eHToca. IIuTtanve Laetma- 
onl producta v. wyvillei McIn- 
LOSh tetera (sr taecn heat Come 


XXX. MHKPOBHOJOTH f 


K. C. Cyxosp u O. C. Kanuua. Ycranos- 
JeHHe «HeHH@eKUMOHHOM»y ca3br B 
pasBUTHH BHpyca TaOayHOH MO3aHKH 

10. M. Crapkos. O mexaHu3mMe HHaKTH- 
BalHH AHTHOMOTHKOB-XHHOHOB pox- 
2KaMu 4 

H. A. KpacuabuuKos u B. B. ‘Koreses. 
BauaHve mOuBeHHBIX OaxrepHii Ha 
ycBoeHHe pacTeHHAMH CoexAHHEHHH (oc- 


tpopa 
XXXI. BOTAHHKA 


®. X. Baxrees. Vcxonaemaa dopma 
EY TET DEO TS sumeHa Hordeum  la- 
gunculiforme Michi. 

lr. HW. Poguonenko. I[lpnpya upuca 4 
HEKOTOPble 3aKOHOMePHOCTH ee 9B0- 
JHOWHH Paso 
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MW. H. Fosyounckui. Teparonornueckue 
H3MCHeHHA MbIIbILeBbIX Tpy6OK NO, 
BO3eHCTBHeM PUTOHUHPOB ..... 


XXXII. MOP®OJIOTHA PACTEHHHA 


B. T. Anexcanypos u A. B. Jlo6potrsop- 
ckas. O6 O6pasoBaHHu HU Mopdouio- 
THYeCKOH CYUIHOCTH TbINHHKH UBeTKa 
MOKPBITOCeMeHHBIX PpacTeHHit 


XXXIII. AHATOMHAl PACTEHHH 


E. B. Beauyuko. Oco6eHHocTH aHaTOMH- 
yeCKOrO CTpoeHHA BTC HAs EOROEE 
puca ae 5 


XXXIV. PH3HOJIOTH A PACTEHHH 


H. B. Unnrep u B. A. Moyayounaa- 
Apxoubpau. K Bonpocy o mxu3Hom0- 
rHyeCKOH POH KapOTHHOHJOB B reHe- 
PaTHBHbIX OpraHax BbICWIHX pacTeHHli 

E. M. [onrapes u A. ®. Wyapingun. 
@MopmupoBpanve cBeTOBOH cTamvH y 
pacTeHHH MexKBHJOBbIX THOPHAOB Mle- 
HHUbI 

A. ®. @aepos vB. K. “Arysopa. O pana- 
HHH CBeTa Ha AHATOMHYeCKOe CTPOeHHE 
BHHOrpagqHOu JIO3bI ee 


XXXV. PHTOMATOJOIH fA 


H. A. Kpacuapuukos u M. A. Ky6anukaa. 
Muxkpo6uHble TOKCHHbI H AHTHTOKCHHBI 
B OOpa30BaHHH xs0po3a y BHHOrpar- 
HOH JO3bI a PS asin cee 


XXXVI. 300JIOlH A 


3. C. Kayman. Pasnuune B CKOpOcTH 
MeTamop(o3a MepeAHHX H 3aHHX Mow0- 
BHHOK MlaHy cundomery3 : 

A. WU. Casutos. TnelictoueHHpit 610- 
weHo3 cudpoxodoppr Velella lata 
Chamisso et Eysenhardt Bp Tuxom 
OKCAHC fory ony ol Sie tn ete ee 

tO. T. Auees. O yHKUHOHabHOM 3Ha- 
yeHHH 60KOBOrO (rOpH30HTaIbHOrO) 
NONOKeCHHA Tela y KaMOaO00Opa3HbIx 
(Pleuronectiformes) 


XXXVII. IKCHEPHMEHTAJ BHAA 
MOP@OJOLFH A 


K. A. ®aktoposuy. O pereHepalHH me- 
YeHH palyxXHOH open 


XXXVITI. CH3HOJIOMH 91 


C. E. Manofsos, A. B. Jlasopckaa 
u Bb. A. Opaos. Bauauve pextrenos- 
CKHX syueH, ucMycKaembIxX c pa3- 
JIMYHBIX aHOMOB, Ha paooTy H30Mpo- 
BaHHOrO cepfua JIArYUIKH ! 

X. C. Kowtosny uv M. A. Mockonosa. 
O rymopanbHol mepefzaye mepuogu- 
yeCKOrO B.IHAHHA Oly2KJarollero Hep- 
Ba Ha cepfue. . : 

Yr. C. Crpeaun u JI. B. "Cysopora. ‘3ua- 
yeHHe BHTaMHHa C B MexaHH3Me peak- 
THBHOFO TOPMOXKEHHA KJIETOUHOTO Je- 
J@HHA MpH 60eBOM pa3_paxKeHHH 
IKHBOTHBLX. sae ae fe ee 

B. C. WWlesenepa. Anextpopu3snonorn- 
yecKad OWeHKa (YHKUHOHAIbHOW xa- 
PaKTepHCTHKH BOJIOKOH, BXOJALLUX 
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B cocTaB UIeHHOrO cHMnaTHuecKoro 
HperaHrviHOHapHOrO CTBOWIa Y KOLIKH 
. A. Maruuan. Tlocneacrsua nepe- 
pesKH 3afHeH NONOBHHbI CcimHHHOrO 
‘Mo3ra y uepenax . 

Tl. Tpery6enxo. Bananne STHeH.Ma- 
Munterpaanetata Ha PyHKUHH 
RICKS Wom uri, oh) c Ser aenet, 5. komt, 
| 1. Yprangxsan. Ycopubie ppura- 
'TeIbHbIe pedeKcbl Y WleHAT nocae 
| PasHOBpeMeHHOH llepepeskH mepex- 
(Heli HW 3aHeH NOJIOBHH CNHHHOFO Mosra 
| C. Kupnuunukos, A. H. Caerosugzos 
)H A. C. Tpowmn. Tlornomenue u orga- 
)4a pamwoOakTHBHOTO KaJIblHA JapHus- 
IMM, WHKIONaMH H_ rynHamH 

} A. Cunnupina u T. H. Jlopsruna. 
O sBapnHaHtTax 9KCHePpHMeHTasIbHOM 
aJIMMeHTapHOH THnepxomecrepHHeMHH 
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XXXIX. IMBPHOJIOTH Af 


3. ®. Wcayenxo. Metox tTpaHcmmanra- 
HH 3HrOT B H3yYeHHH lelicTBHA 
PeHTreHOBCKHX JIyyei Ha 9MOpHOreHes 
OSC IAUNNOMERe 5 G45 5 Aon np 

tO. I. Anees. O 3HayeHHH HH3KOIt TeM- 
TlepaTypbl Via CTHMYJIANHH Tpoo- 
Wwa3MaTHyeCKOrO poOcTa OBOLMTOB y 
PHO ear. Rash Be 

lol, (Ce Anoposa. Oco6enHocTH paHaux 
cTagqHit 9MOpHOHabHOrO) §©— pas BUT HA 
AMI Kyp pa3Horo BospacTa .... 


XL. HAPASHTOJIOLHA 


H. A. Wsaromoga. O 3apaxeHHu XHULHbIX 
ppi6 PpriOnucKoro BOmOxpaHHviumMa 
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\y KposnKos . 
| TI. Yprangxsau. 
| yCJIOBHOpe*uleKTOpHOHK 
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